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LETTER OF TRANSMITTAL.

To His Excellency Robert E, PattisojS", ex-officio Chair-

man of the Board of Commissioners of the Second Geo-

logical Survey of Pennsylvania :

Sir : I have the honor to transmit the first report of Prof.

E. W. Claypole on Perry county, relating chiefly to its

structural geology. The description of fossils and the dis-

cussion of purely palseontological subjects are reserved for

another report.

The first ^n^ chapters I have edited and condensed, add-

ing sundry geographical items to the first chapter. Prof.

Claypole has read the proof of the printed text from page

113 onward. The Index I have myself compiled.

Two colored geological maps of Perry county accompany

this report. One prepared by me in 1878, from the MS.

maps and field notes of Mr. John H. Dewees, and from the

State map of 1841-2 (1858); the other by Prof. Claypole

in 1883. The one ascribed to Mr. Dewees was drawn on

stone and printed in 1879 by Bien & Co., and has ever since

awaited the publication of Mr. Dewees' reports on Perry

and Juniata counties—a publication delayed by various

causes not needful to specify. This map may be more cor-

rect along the lines of fossil ore outcrop to which Mr. De-

wees paid special attention, but is wholly incorrect along

the Dick's ridge, Mahony ridge and Half-Falls mountain

belt (the central belt of Perry county) so carefully studied

and portrayed by Prof. Claypole.

The author's township outcrop maps are reproduced

from the originals without change. No separate geological

maps were made of Jackson, Madison and Toboyne town

ships on account of their mountainous and wild condition

and lack of reliable geographical data.

(v F2.)
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His cross-sections I have redrawn to make the vertical

scale correspond with the horizontal scale ; and to make
thf out ciop-belts conform in width to the general scale of

thicknesses given on page 32, and in Plate V, page 34. The
plication of the underground rocks of Perry county is so

greal that its rock-beds come to the surface at all angles,

from 1° to 90°; and are even overturned in the south-east

corner of the county where the older formations overlie

those which were deposited upon them. (See the Index of

Dips on pages 404, 405.)

In drawing cross-sections it is easy to exaggerate the

amount of plication. To avoid such exaggeration, it is

needful to execute them on one and the same scale, vertical

and horizontal. If this be done, and the formation- thick-

nesses be only approximately correct, then the formation-

dips will come right in spite of minute local variations.

If, for example, the Oriskany outcrop Xo. VII and the

Dellville sandstone outcrop at the base of No. IX be well

marked on one of the township maps wThere the dip is all

one way—and if there be 5600 feet of Marcellus, Hamilton,

Genessee, Portage, Chemung, and passage beds of No.

VIII—it follows that a cross-section on a dip of 33° will rep-

resent the structure with a close approximation to the

truth.

1i' there should be a local thickening of the deposits of

VIII to 6000 feet, or a local thinning down to 5000, then, in-

stead of using for the cross-section a dip of 33°, one must

use 36 or 28°. It is plain, therefore, that very considerable

errors in estimating the thicknesses of the formations will

produce a hardly appreciable effect upon the character of

t li,> cross-sections if they be drawn to a true scale both

vertical and horizontal, provided fixed points of reference

have been secured upon the map.

1 have constructed six sections on Plate IV, page 32,

partly to exhibit this truth, and partly to show that the

apparently excessive plication of Perry county is not of an

extraordinary kind, nor so great as that of the Anthracite

coiil logins.

I had also in view the illustration which it affords of a
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law first discovered by Dr. Whelpley in 1838, that the pli-

cations of a great system of rocks are not regular from top

to bottom ; that the set visible at the surface does not cor-

respond exactly to those concealed beneath the surface
;

and that a few great folds in the massive sand-rocks are

represented by a much larger number in the overlying or

underlying soft formations.

Thus, the two great basins and the great intermediate

arch in the upper formations at the east end of Perry

county are represented by many smaller arches and basins

in the lower formations at its western end ; and we may be-

lieve that if we could get data for constructing a true cross-

section on a plane 10,000 or 15,000 feet beneath the Susque-

hanna river it Avould exhibit a similar series of small

arches and basins.

I have also endeavored to show, on Plate IV and on
other plates, how faults at the surface must necessarily

terminate downward in unbroken folds whenever the dip

is stronger on one side of the fault than on the other, no

matter at what angle the fault-plane itself may stand ; that

the upthrow must necessarily take place on the side of the

steeper dip ; and that it must increase upward constantly.

In horizontal rocks, in implicated regions, faults may go to

great depths ; but in folded regions they must stop at some
definite distance underground easily calculated by merely

drawing a geometrically true cross-section.

The decided north-westward leaning of the Appalachian

folds is shown in these Perry county sections ; and it is

well to call attention again to the smaller and more numer-
ous folds in the lower formations in connection with this

north-westward leaning, on the supposition of its being

caused by a thrust from the south-east. No satisfactory

explanation of the origin of such a thrust has offered itself.

The fact itself seems to be undoubted ; but whether the

movement was one of the underlying Azoic foundation

rocks, or whether it was confined to the superficial paleo-

zoic formations sliding down a rigid inclined plane pro-

duced by the vertical elevation of the Azoic zones, is the

first question. In the latter case it is easy to see how the
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sliding mass would fold itself in overturns towards the

bottom of the descent ; and it is also easy to see how fric-

tion on the rigid Azoic surface would not onl}^ limit the

distance at which the movement would cease, but also cause

the lower formations to be folded much more minutely and
universally than the formations higher in the series, which
would move with a certain freedom over them ; and this

may guide us to an understanding of the extraordinarily

close and collapsed crimples of the limestones and slates of

the Cumberland valley, and to the origin of the numerous
small folds of the roofing-slate belt of the Lehigh region.

On the other hand, having recently constructed a model
of the State showing the upper surface of the Medina
sandstone No. IV, with all its underground arches and
troughs, and with these arches restored to their original

heights in the air, I was surprised at the clearness of the

testimony which it bears to the fact that a huge block of

the Azoic country south of Harrisburg has been moved
bodily north-westward at least ten miles, crushing the Palae-

ozoic formations into concentric circular segments, the outer

one having a radius of 120 miles struck from Port Deposit

at the mouth of the Susquehanna river ; and that to this

movement are due the overturn the Blue mountain rocks

above Harrisburg, the four-mile fault and throw along the

Chambersburg and Gettysburg turnpike, the McConnells-

burg Cove upthrow of 8000 feet, the profound synclinal of

the Broad Top, the great broken anticlinal at Tyrone City,

and no doubt the faults in Perry county, at Orbisonia, at

Greenwood furnace and elsewhere in middle Pennsylvania.

Such a movement, however, involving anticlinal arches

five miles high, and synclinal basins correspondingly deep,

could not take place without greatly disturbing the original

thicknesses of the several formations, hard as well as soft

;

nor without an enormous amount of irregular shifting of

one formation upon another and shearing motion among
the groups of beds; as in fact the Anthracite survey has

amply demonstrated. In view of this inevitable conse-

quence of such a transfer of the parts of the Palaeozoic

system from place to place, I cannot consider it quite certain
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that the remarkable disappearance of outcrops (Marcellus,

Oriskany, Little Helderberg and Upper Onondaga) along

the line of the overturn—that is along the Blue mountain

for some miles west of the Susquehanna river in Perry

county and for some miles east of the river in Dauphin
and Lebanon counties—can be wholly explained by an

original lack of the sediments in a shallow or dried up sea.

It is very remarkable that this failure of the formations

should happen just along the line of maximum thrust and
slide,—just where the whole mass was turned over beyond
the vertical upon its face,— therefore, just where the greatest

amount of shearing motion must have occurred,—in fact,

just where we should expect an upthrow fault with all its

consequences.

Prof. Claypole has presented the arguments for shallow

water on pages 37 and 393 ; and they have force ; but there

are dark places in the line of argument of this question

pursued by geologists in other parts of the world ; and the

evidence from pebbles must be considered of little weight

since the researches of M. Delesse in the waters of the bay
of Biscay, and the remarkable discoveries of large pebbles

in considerable numbers in very deep water off the Atlantic

seaboard made by the dredging parties of the U. S. Coast

Survey and published recently by Prof. Verrill. Even the

coralline beds of the Lower Helderberg, mentioned on

pages 160, 182, 338, are not conclusive evidence of shallow

water, unless it be proved that the original reef-is in place.

Detritus of coral reefs is carried far out into deep water
;

and the multitudes of disjointed encrinite stems found in

the Lower Helderberg and Hamilton formations (pp. 62, 206,

260, 343) may have been distributed over a deep ocean bed.

Xo geodetic instrumental work has been done in Perry

county. Consequently the limits of the outcrops of the

formations are drawn only provisionally upon the town-

ship maps (which are not very reliable) and must be cor-

rected by the local knowledge of the citizens of the county.

They will serve very well for a description of the geology

of the county, but must not be relied upon for local explo-

ration. They will be very useful to guide explorers in a
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general way ; but when it comes to tracing and opening

special beds, then a specially accurate local survey must be

made by those interested.

In presenting this report, it is my duty to remind the

Board that Prof. Claypole was commissioned by it for a

particular purpose, namely, to study the fossils of Perry

and Juniata counties, and to discover the locality and range

of each species in the pile of formations ; in other words,

to learn what genera and species of animal form, charac-

terize the different rock-deposits which outcrop along the

Juniata river. In the pursuit of this business he was com-

pelled to acquaint himself with the order of the rock-

deposits, and to define their upper and lower limits, and
their subdivisions. His attention was arrested near New
Bloomfield by the irregular conjunction of certain forma-

tions which were elsewhere separated by hundreds or thou-

sands of feet of intermediate deposits. The cause of this

irregularity is shown on the plates which accompany the

report, in the shape of two principal faults, or cracks in

the earth, on one side of which the rocks are lifted and on

the other side lowered, so as to bring into contact the edges

of formations which ought to be far apart, at the present

surface.

In other parts of the county he found disturbances of

another kind interfering with his study of the fossils, viz

:

a crumpling of the deposits sideways, increasing their ap-

parent thickness, and duplicating the same bed one or more

times. This led him to a remeasurement of the formation-

thicknesses.

The result has been this preliminary descriptive report

on the structural geology of Perry county ; and it will be

noticed that only so much attention has been given to the

economic geology, the fossil iron ore beds, the limestone

quarries, and the worthless coal beds of Duncannon and
Mt. Patrick, as came in the way of the main pursuit, and

w;is necessary for the limitation of the formations. The

discussion of the utility of lime on soils and the table of

living plants were intended to be merely appendixes to the

report.
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An interesting feature of this report is the description

which Prof. Claypole gives of the trap dykes of the Cove.

Dr. Henderson's long dyke assumes a new aspect ; and im-

portant conclusions may be drawn from the fact that four

parallel dykes traverse the Cove, one of which crosses Cum^
berland county southward, and another projects itself

northward beyond Halifax, in Dauphin county. The trend

of these evidently profound cracks in the earth crust is

diagonal to the middle radius of the concentric circular

segments produced by the thrust already mentioned.

Prof. Claypole' s researches in Perry county in 1882 and
1883 have resulted in important modifications of the know-
ledge obtained by previous surveys, especially in the fol-

lowing particulars :
—

1. The limitation of the name Clinton to the lower divi-

sion of that mass of shales and thin sandstones numbered
V by the First Survey, no Clinton fossils having been

found in the upper division.

2. The consequent establishment of the Onondaga form-

ation, as embracing the upper 1600 feet of No. Y, partly

on stratigraphical and partly on palseontological grounds.

3. The demonstration of the absence of Niagara beds

from No. Y.

4. The demonstration of the absence of the Comiferous
limestone group from the whole county, and the allotment

of the strata hitherto considered as representing that group
to the Marcellus subdivision of the Hamilton division of

No. YIII.

5. The definition of 600 or 700 feet of shales, chiefly by
their fossil forms, as Upper Hamilton, Genessee and Port-

age beds.

6. The demonstration of a fauna, partly Chemung, and
partly peculiar, high up in the Catskill formation No. IX,

and

—

7. The systematic tracing of the richly fossiliferous

Kingsmill sandstone along all the Catskill outcrops of the

county.

The proofs of these propositions will be given in detail

in the second part of his report.
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The Medina sandstone No. IV seems to be barren of fos-

sils ; a few unidentified forms were obtained from the north

slope of Conococheagae mountain.

The Clinton lower green shale of No. V has proved to

be very barren ; only a few not yet studied forms were

found in it. The Iron sandstone is occasionally very fos-

siferous, yielding Beyrichia lata and Calymene clintoni.

In this occur traces of the earliest vertebrate yet recognized

in America: a spine * named by Prof. Claypole Onchus
clintoni; broken and comminuted scales and plates; and
small pellets, apparently coprolites. The Upper green

shale has yielded Beyrichia lata, Calymene clintoni, and
Calymene niagarensis. The Ore sandrock and Sand vein

ore bed are often abundantly fossiliferous, but the forms

are badly preserved : Beyrichia lata, Calymene clintoni,

Ormoceras vertebratum. The limestone and shale beds

above the sandrock are not fruitful of the Clinton forms,

among which appears Lingula oblonga.

The Onondaga red shale of No. V has yielded few fossils,

Leperditia alta being almost alone ; but comminuted scales,

probably of fish, were found at a few localities. The Yar 'le-

gated shale is almost equally barren ; but Leperditia alta

is very abundant in the beds near the top ; and the very

highest beds {Bloomfield sandstone) are made peculiarly

interesting by Prof. Claypole
1

s discovery in them of the

shields of two kinds of hsh, which he has named Palw-

aspis americana and Palwaspis bitruncata, and spines of

small size, with fluted surfaces like those of SalachianorSilu-

roid fish, which he names Onchuspennsylvanicus.\ In the

Water-lime group, Leperditia alta, often of unusually

large size, is the only fossil form abundant in Perry county;

but a good specimen of Pterygotus osborni was obtained

from Juniata county through Mr. James Stevenson, now of

Akron, < >hio.

The Lower Helderberg formation No. VI is very fossil-

* Described in advance in the Quarterly Journal of the Geological Society

Of London. Meeting December 14, 1884.

t For a preliminary description and remarks, see American Naturalist, p.

1222, December, 1884.
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iferous. The list of forms found in its soft shales is a long

one, although these strata are seldom well exposed for ex-

amination, and most of the collections were made at a few

points, chiefly Clark's mill near Bloomfield. Llngula

spaiiosa, Lhigula centrilineataf Atrypa reticularis, Spir-

ifera vanuxemi, Spirifera saffordi, Rhyiichonella nucle-

olata, Rhynclwnella mutabilis, Meristella bella, Meristella

lo3vis, Rensellwria mutabilis, Discina ampla, Discina

discus, Slrophomena looolworthaua ; Euomphalus pro-

fundus; Megambonia aviculoidea, Modiolopsis dubia,

Cypricardinia lamellosa ; Leperditia alia, Beyrichia,

granulata, Beyrichia notata ; Orthoceras longicamera-

turn; Lepadocystites ; Ch&tetes abruptus have been deter-

mined.

No Corniferous fossils have been found.

In the JIarcellus division of No. VIII appear Atrypa
reticularis, Leiorhyncus limitaris, Slrophomena rugosa,

Amboccelia unibonata, Discina seneca, Phacops rana,

Beyrichia ungula (new species), Coleolus (Coleoprion) len-

uicinctus, Styliola fissurella.

The Hamilton division of No. VIII is as a whole the

richest fossiliferous formation of the district, and the list

here given might be considerably extended by further sys-

tematic collections ; Strophodonta perplana, Strophodonta

in&quistriata, Vitulina pustulosa, Chonetes lepidus, Cho-

netes mucronatus, Chonetes setigerus, Discina media, Dis-

cina minuta, Atrypa spinosa, Atrypa aspera, Atrypa
Jiystrix, Atrypa reticularis, Sperifera medialis, Spirifera

fimbriata, Spirifera mucronata, Spirifera ziczac, Spirifera

acuminata, Spirifera granulifera, Rhynchonella hors-

fordi, Leiorhynchus multicostatum, Ambocoelia umbonata,

Cyrtina hamiltonensis\ Pholidops hamiltonensis, Strej)-

torynchus chemungense (var.), Productella truncata, Pro-

ductella spinulicosta, Nucleospira concinna, Orthis pen-

elope, Orthis vanuxemi, Crania hamiltonio3, Cryptonella

rectirostra, Tropidoleplus carinatus, Terebralula linck-

103111. slrophomena rlwmboidalis ; Loxonema delphicola,

Nuculites oblongatus, JSuculites triqueter, Eodon tenui-

striatus, Eodon bellistriatus, Sanguinolites iruncatus,
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Ortlionota carinata, Orihonota undulata, Orthonota sill-

quoidea, Modiomo?p7iaco/icenlrica, Modiomorpha alia, Mo-
diomorpha complanata,Nucula belli sir lata, Nucula lirata,

Palceonello feennda, Palceonello ftlosa, Palceoneilo emar-

ginula, Palceonello muta, Palceonello maxima, Goniophora
hamiUonensis, Goniophora truncata, Macrodon hamll-

tonlce, Cypricardlnia Indenta, Actlnoptera decussata, Nu-
culana dtversa, Amculopecten orbiculatus, Paracyclas
Iirata, Actlnodesma subrectum ; Pleurotomarla trilix,

Pleurotomarla sulcomarginata, Pleurotomarla capillar la,

Belterophon thalia, Belterophon patulus, Betterophon
crenistriatus, Betterophon leda, Cyrtolltes pileolus, Platy-

ceras carlnatum ; Coleolus acicula, Coleolus tenuicinctus,

Ten taculltes gracilistrlatus, Styliola flssurella, Conular la

contlneiis ; Tceniopora exigua, Aulopora tubiformis ; Bat-

man ties call Iteles, Phacops rana, Proetus macrocephalus,

Homalonotus dekayl, Beyrtchia punctulifera. The char-

acteristic forms of the subdivisions of the group wili be

separated in Part II of this report.

The Genessee division of No. VIII, supposed to be rep-

resented by 200 feet of shales overlying the Hamilton is

destitute of fossils.

The Portage division of No. VIII may be represented by
a succeeding mass of black shale containing Card-tola spe-

closa, &c.

The Chemung division of No. VIII lias afforded Pro-

duclella hlrsuta, Cyrtina hamiltonensis, Strophodonta

perplana, Orthis impressa, Atrypa reticularis. Spirifera

mesocostalis, Spirifera mesostrialis, Lelorhynchus mcso-

coslale, Chonetes logani ; Palceonello filosa, Palceonello

constrlcta, Modiomorpha concentrica, Modiomorpha sub-

alata, Eodon bell Istrtalus, Grammysia elliptica ; but the

Chemung proper has not proved rich in fossils in Perry

county, and their fragmentary condition adds to the tedious-

ness of collecting a complete suite. The areas are very

Large, especially in the northern townships, where the form-

ation is at least twice as thick as it is in the southern, and

where good exposures are not numerous and the country

is wooded. In the southern townships exposures are redu-
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plicated by the rock folds, which, however, have distorted

and broken the fossils.

The transition Chemung-CatsTx ill strata which may be

regarded by some as at the top of No. VIII, and by others

as at the bottom of No. IX, contain numerous lamelli-

branchs, while the brachiopods become fewer in proportion.

The beds containing these fossils, so far as their true posi-

tion can be determined, lie high up in the series, and above

red beds of shale containing the well known Catskill fish

Holoptgcltius and Bothriolepis, if these be really distinct.

Prof. Claypole has arranged a list of such fossils as occur

above the fish-bed and up to the horizon where in his dis-

trict he found the last traces of a Chemung type. "Many
hundred feet of shale and sandstone, mostly red, here oc-

cur, some containing fish-scales and other Chemung fossils,

until the great red mass of the Catskill proper is reached,

which here, as elsewhere, is almost barren of remains of

animal life : "

—

Spirifera mesostr talis, Sjiirifera disjuncta ;

Sanguinolites'undatus, Goniophora chemungensis, Modi-
ola metella, Scliizodus oblatus, Sc7iizodus chemungensis f

Schizodus rhombeus, Lyriopecten priamus, Actinoptera

zeta, Cardiomorpha rotunda; Belterophon maera (var.);

Hoioptgeltius americanus, Bothriolepis taylori. "Other
undescribed forms also occur in these beds ; and it is

worthy of remark that many of the identified fossils show
some variation from their figures and descriptions, probably

the result of conditions of life for the most part unfavor-

able.
''

From the Catskill formation No. IX nothing has been

obtained but a few plant remains.

From the Pocono formation No. X only a few drifted

logs of Lepidodendron were seen.

In the Mauch Cltuiik formation No. XI no trace of or-

ganic life was noticed.

In the Second Part of Prof. Claypole' s report he will

present the evidence which the several localities have fur-

nished for the correctness of his conclusions, in greater de-

tail, and with illustrations of the fossils which are not yet

sufficiently prepared for publication. Meanwhile the First
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Part now presented will be of public use to all citizens of

Perry county who are interested to understand the geology

of their vicinity.

J. P. LESLEY.
Philadelphia, 1008 Clinton street.

February 9, 1885.
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PERRY COUNTY

Chapter I.

Physical Geography of the county.

Perry county is bounded on the east by the Susquehanna

river, from five miles above Liverpool down to the gap in

the Blue mountain,* four miles above Harrisburg, a distance

of 21 miles as the crow flies, and of 29 miles along the wind-

ings of the river bank.

The southern line, adjoining Cumberland county, follows

the crest of the Blue mountain westward for a length of 53

miles. From corner to corner, if measured on a straight

line S. 10° W., the distance is 38^ miles.

For the entire distance the mountain is unbroken by a

single gap deep enough to pass a stream. With the excep-

tion of two or three slight notches or air-gaps, the crest

maintains a uniform height of about 1000 feet above the

Cumberland valley to the south. But the course of the

mountain (and therefore of the county line upon the map)
is by no means a straight linp. For the first 22 miles from

the river it is nearly straight, due westward. Then it

curves back northward to Welsh hill and makes a loop

(called by the people of the neighborhood Green valley).

Coming out again as far as before, to Pilot knob, it makes
a second and deeper loop called Kennedy valley. Hence
its course is nearly straight (S. 30° W.) for 16 miles, to the

Franklin county line corner.

* Known to the settlers on the lower Susquehanna as the First mountain,

further west as the North mountain, and further east, in Schuylkill, Lehigh,

an<l Northampton counties as the Kittatinny mountain, which name was
adopted by Prof. Rogers in his final report of 1353.

(1 F»0
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The southwestern boundary line, adjoining Franklin

count}*, is a series of nearly right angled jogs. Commencing
on the south at the Blue mountain crest, it crosses Henry
valley to Little Round Top and Round Top, and Horse
valley to the crest of West Tuscarora mountain, the air-

line distance from corner to corner being 8J miles.

The north-western boundary, adjoining Juniata county,

would be a nearly straight line (E. X. E.) 45 miles long, were

it not lor two small offsets to the northwest, thus : crest

of W. Tuscarora mountain (nearly straight, E. N. E.) 10

miles ; offset to the northwest across Liberty Valley to the

top of Tuscarora mountain, If miles ; along crest of Tusca-

rora mountain, (nearly straight, E. N. E.) to the Juniata

river, 22^ miles ; offset to the northwest, 1 J miles ; thence

nearly straight (E.) 12f miles to the Susquehanna river.

The shape of Perry county is therefore that of a slightly

curved blunt wedge, about 15 miles wide at its eastern base

and 8 miles wide at the south-western edge, with an average

medial length of 40 miles.

It is said to contain 539 square miles, or 344,960 acres,* of

which at least one fourth may be said to be occupied by
ranges of mountains from 600 to 1200 feet high,f covered in

large part by forest trees of the second, third, or fourth

growth, and separated by arable valleys, mostly narrow and

long, and by glens heading up between the ends of the

mountains. The larger valleys in the eastern part of the

county are sub-divided by low ridges, also much wooded,

but mainly cultivated.

The population of Perry county in 1860, was 22,793 ; in

1870, 25,447; in 1880, 27,522.

Townships.

There are twenty townships in the county, five of which

border on the Susquehanna river, viz: Liverpool, Buffalo,

Watts, Pom. and Rye; live occupy the triangular space

between the Susquehanna and Juniata livers, viz: Liver-

* Walling A Cray's Atlas of 1872.

f Measured from the valley beds alongside, but from 800 to 1600 high above

ocean level.
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pool, Buffalo, Warts, Greenwood, and Home; five border

on the west bank of the Juniata river, viz : Tuscarora, Oil-

t* i\ Miller^ Wheatfield, and Penn ; seven border on the

north line, viz : (from east to west) Liverpool, Greenwood,
Tuscarora, Saville, Madison, Jackson, and Tobnyne ; seven

border on the south line, viz : (from east to west) Rye, Car-

roll. Spring, Tyrone. Madison, Jackson, andToboyne ; and
two occupy the center, viz: Juniata and Centre.

Madison, Jackson, and Toboyne therefore entirely cross

the county in succession at its western end.

The arrangement may be thus exhibited

:

Tuscarora
||
Greenwood Liverpc

Saville =
Juniata Oliver

||
Howe Buffalo

Madison =
Jackson Tyrone Centre Miller [| Watts

|

Toboyne = =
Spring Wheatneld||

||

Carroll Penn
||

Rye
||

Towns and Villages.

The following names will occur more or less frequently in

this report, especially in connection with the lines, belts

and zig-zag outcrops of the various formations. Although
they can all be found in the index (wherein reference will

be given to every page on which a name occurs) it will be

well for the reader to see them here arranged in the order

of the townships (from north to south and from east to west)

in which they severally belong.

Liverpool.—Liverpool P. 0., on the Susquehanna river,

just north of and in front of the Buffalo mountain gap.

Buffalo.—ML Patrick, on the river, just north of the

Berry's mountain gap. Montgomery, on the river, 2 miles

south of Mt. Patrick and 1J north of the east end of Half

Falls mountain.

Watts.—New Buffalo, on the Susquehanna river, 4£ miles

above the mouth of the Juniata.

Greenwood.—Milhrstown, on the Juniata, one mile

south of the bend at the east and of Tuscarora mountain.

Liberty Hall, on the eastern township line, 2 miles from the
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southeast township corner. Pfoutz valley occupies the

northern part of the township, and Wild Cat valley the

southern.

Howe.—No village is notable in this small township, the

northern part of which is covered by the rough ground of

Buffalo and Berry's mountains, which unite and terminate

westward at the Juniata river.

Tuscarora.—Donally' s Mills, on Raccoon creek, which

traverses this long narrow township from end to end, at the

south foot of the Tuscarora mountain, 5 miles west of the

Juniata.

Miller.—Bailysourg, (Old Caroline Furnace,) on the

Juniata river and Pennsylvania railroad, 4£ miles (by rail)

east of Newport, and \\ miles west of the gap through Lime-

stone ridge.

Wheatfield.— Montebello, 5 miles west of the Juniata

river, and 1 mile southwest of the bend of the Little Juni-

ata, now totally abandoned except one cottage. DeleMe,

on Sherman's creek, 5 miles west of the Susquehanna
river.

Penx.—Duncannon, on the Pennsylvania railroad at the

mouth of the Little Juniata and of Sherman's creek, and f

mile above the gap in Peter's or Third mountain. Baskin-

ville, at the mouth of the Juniata river, one mile north of

Duncannon.
Rye.—Marysville, on the Pennsylvania and Northern

Central railroads, at the west end of the Pennsylvania rail-

road bridge, south of the gap in Second mountain. Key-

stone, on Fishing creek, 7 miles west of the Susquehanna

river. (Irief s Point, on Fishing creek, at the western

township line, 10 miles west of the Susquehanna river.

Juniata.—Juniata (or Milford,) at the horseshoe bend

of Buffalo creek (which traverses the township from west

to east,) 3 miles from the Juniata, and f mile from the

eastern township line. Marlceh'Ville, also on Buffalo creek,

•1 miles west of Juniata (Milford.)

Oliver.—^Newport, on the Juniata river and Pennsyl-

vania railroad, one mile below the mouth of Buffalo creek.

Centre.— Bloomfield {New Bloomfield,) the county seat,
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in the centre of the township. Mfinnsville, on Little Buf-

falo creek, in the northwest corner of the township.

Carroll.—Shermansdale, at the great bend of Sherman's

creek, 4^- miles above (S. W. of) Delville, and 3 miles west

of Griers Point,

Savile.—Ickesburg, on Ickes' branch of Buffalo creek,

H miles south of the foot of Tuscarora mountain. Itose-

burg, on Buffalo creek, 2 miles sQiith of Ickesburg and 12

miles west of the Juniata river.

Spring.—Elliotsburg, on Montour run (a branch of

Sherman's creek,) in the northern corner of the township.

Bridgeport, on Sherman's creek where it crosses the west-

ern township line. Oakgrove, on the Green Valley branch

of Sherman's creek, 2 miles north of the southwestern cor-

ner of the township, site of one of the five old charcoal fur-

naces of the county.

Tyrone.—Loysville (Andesville,) on Andes5 branch of

Sherman's creek, 1 mile from the northern township line.

Green Park, on Montour run, 2 miles east of Loysville, and
close to the eastern township line. Landisburg, i mile

north of the mouth of Montour run, and % mile from the

eastern township line.

Madison.—Centre, on Sherman's creek, 3^ miles west of

Loysville. Sandy Hill, near the eastern township line, 3

miles north of Centre. Andersonburg, on Anderson's run,

If miles from its junction with Sherman's creek, and J mile

from the western township line.

Jackson.—Beavertown, near the center of the township,

i mile south of Sherman's creek. Blain, 1^ miles N. W.
of Beavertown and north of Sherman 1

s creek. Mt. Pleasant,

2J miles west of Beavertown and north of Sherman's creek.

The rest of the township is very mountainous and hilly.

Toboyne.—New Germantown, on Sherman's creek, 1 mile

from the eastern township line. Centreville, on Sherman's

creek, \\ miles west of New Germantown. Fairview (tan-

nery i near the head of Sherman's creek, 4 miles west of New
Germantown. Horse Valley, P. 0., near the northwestern

corner of the township and county, behind (N. W. of) the

Conecocheague mountain. Monterey (tannery) on Hous-
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ton's run, (a southern branch of Sherman's creek,) 3 miles

southeast of New Germantown, and near the eastern town-

ship line. Most of this township is very mountainous and
wild.

Mountains and Hills.

Five separate ranges of mountains traverse parts of the

county, and three distinct ranges of lower hills.

Three of the five mountain ranges are of one geological

character and physical form. The other two have a differ-

ent form, and are of a different age and constitution, but,

although separate in Perry count}', are alike, and actually

unite to form one range in Dauphin county.

One of the three hill-ranges zigzags continually to and fro

throughout the county. The other two are of a different

shape and age, but like each other form two great loops

across the eastern half of the county ; and the inner legs of

these loops unite in Dauphin county.

The colored geological map which accompanies this re-

port expresses very clearly to the eye the courses of these

ranges, both of the mountains and of the hills, each range

keeping strictly within its own belt of color, and being broken
for the most part only by water-courses.

Mountains of No. IV {Medina and Oneida.)*

(1.) East Tuscarora mountain forms one range by itself
;

and along its crest, for a distance of twenty-one milesf runs

the northwestern county line. It is almost perfectly straight

and continuous, except that it is gashed by a ravine op-

posite Ickesburg.^: The little stream which flows down
this ravine drains a small cove or vale in the heart of the

mountain, 3 miles long by half a mile wide and pointed at,

both ends. The mountain is therefore double for a short dis-

tance, having two crests, along the southern one of which
runs the county line, the other crest traversing Juniata

* See these mountains on page plate I.

t The total length of the mountain, measured by its crest, is about 24 miles.

\ 14 miles from its east end at the Juniata river.
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county. Tlie mountain dies down gently at both ends ; and
around both ends fold its foot hills in sharp semi-ellipses.

(2.) West Tuscarora mountain, Conecotfieac/uemountam,
Round Top, Little Round Toj), Rising mountain, Amber-
son ridge, and Bower mountain* are all merely longer or

shorter zigzags of one range, which encloses Jackson and
Toboyne townships at the southwest end of the county, as

shown by the yellow color on the map.

A woodsman can enter Perry county from Franklin county

on the rocks at the top of the West Tuscarora mountain,

and walk along the rocky crest of this range, alternately to-

wards the northeast and towards the southwest, for a total

distance of 35 miles, reentering Franklin county by the crest

of Bower mountain, only 3 miles across from the place where
he left it. In all this distance he will keep at nearly the

same elevation, say 1600 feet above ocean level, excei)t at

three points, where the Avail on the top of which he is trav-

eling is broken down to its base by small streams. One
of these water gaps is cut through the AVest Tuscarora

mountain
; a second is made by the head of Sherman's creek,

which cuts through Rising mountain ; the third is made
by Houston's run through the north leg of Bower mountain.

Everywhere else along the line he will find the sharp crested

7nountain unbroken by gaps, with sreep rock-covered slopes

or even cliffs always on his right hand, and a gentler,

smoother, but still quite steep slope on his left hand. When
he turns the east end of a zigzag he will see the mount-

ain crest make a long slope downward into the valleys of

Perry county ; and when he turns the west ends of the zig-

zags, he will be on boldly scarped knobs overlooking the

shale and limestone valleys of Franklin county. On these

knobs he will always reach a. somewhat higher elevation

above tide. Round Topand Little Round Top are simply the

southwest ward looking ends of two of the zigzags rather

more strongly pronounced than the others. (See Figs. 2

and 'A on page plate I.)

The North, Blue, or Kittatinny mountain carries the

* Named thus in this order from northwest to southeast across the west end
of the (Minn \

.
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southern county line, and is similar in form and character

to those just described, having two large zigzags in its course.

Its total crest-length is 53 miles, unbroken by a single

water-gap ; but in a straight line from county corner to

county corner, the distance is only 38 miles.

For 17 miles it runs (with one small zigzag) parallel to

Bower mountain, separated from it by Henry valley, the

deep and narrow vale of the north branch of Laurel run.

which heads at the Franklin county line. Both mountains

run on thus southwestward through Franklin county, unite

and end before reaching Loudon. Bower mountain, there-

fore, is only a long return-zigzag of Blue mountain.

The mountain ends (so far as Perry county is concerned)

at the Susquehanna river, 4 miles above Harrisburg ; but, in

point of fact, this is merely a wide water-gap in it ; for its

rocks rise as boldly again on the east bank of the river,

and its crest continues on for nearly two hundred miles, in

the same E. X. E. direction (broken at intervals by the

water-gaps of the Swatara, Schuylkill, Lehigh, and Delaware
rivers) to the real terminus of the mountain, not far from

Xewburgh on the Hudson river.

Along its whole course it preserves its shape of a mono-
clinal ridge, from 1200' to 1400' high above the river water

in the gaps, with a comparatively long smooth slope to the

north, and a steeper rougher slope towards the south, some-

times crowned with low cliffs of coarse sandstone.

The mountain received the name of First mountain from
the early settlers of Southeastern Pennsylvania, especially

those who built their cabins along the Susquehanna river at

Columbia, Marietta, and Harrisburg, and had occasion to

canoe the river upwards through the water-gaps. T\\e first

mountain they passed through was the Blue mountain ; the

second was Cove mountain, and from the Susquehanna to

the Lehigh it has retained the name of Second mountain
ever since ; the thirdwns the Sharp mountain of Schuylkill

county, which traverses Dauphin county, but does not reach

the Susquehanna river; the fourth was Peters' mountain,

on the east or Dauphin side of the river, and the short

north leg of Cove mountain on the west or Perry county
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side. Here the numbering stopped at the mouth of the

Juniata. The mountains further north gapped by the Sus-

quehanna were called Berry's and Buffalo mountains.

Mountains of No. X {Pocono.)

In Perry county there only remain to be described the

Second and Fourth mountains, L e., the two legs of Cove
mountain, and Berry' s and Buffalo mountains, which also

unite and form a cove. The gray color of these mountains
on the map shows that their crests are made by the hard

beds of the Lower Carboniferous Pocono sandstone, No. X.

(4.) The Cove mountain, then, in the south eastern corner

of Perry county, is merely a sharply recurved ridge, about
1000' high above the water in the gap, the cut-off prow of

a canoe-shaped basin, the Dauphin county anthracite coal

basin,—the west end of a long-pointed ellipse*—diagonally

traversed by the Susquehanna river, so that its south reach

of crest is 10 miles long, and its north reach of crest only 5.

The two crests unite in a slightly elevated knob at the west

end, overlooking the fertile valley of Sherman's creek.

The shape of the Cove mountain differs from that of Blue,

Bower, Rising, Round Top, Conecocheague, West and East

Tuscarora mountains of the 1st, 2d, and 3d ranges already

described in two essential points : First, its rocks are of

later age and different constitution (see further on ;) and
Secondly, its cross-section is not that of a sharp crest and
two slopes. Cove mountain has along, gentle, smooth slope

on its inner side, i. e., into the Cove, and a bold terrace on

its outer side (southward towards the Blue mountain, and

northward towards Sherman's valley) cut by ravines, and
sometimes quite separated from the mother mountain as a

distinct and lower ridge, composed of the hard beds of the

Catskill formation No. IX.

The explanation and representation of this peculiar form

is reserved for the geological description, further on. See

reporl <>n Penn township.

(5.) Berry
1

s mountain and Buffalo mountain^ in the north-

*The east end of which is in Carbon county, beyond the Lehigh river.
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eastern corner of Perry county, gapped by the Susquehanna
at Mt. Patrick and at Liverpool, are 7 and 8 miles long re-

spectively, and unite in a slightly elevated knob on the east

bank of the Juniata river a mile above Newport. Both of

them have perfectly straight sharp crests, long gentle slopes

inwards (into the cove), and outer terraces (that of Berry's

facing south, that of Buffalo facing northwest,) distinct but

not so strongly accentuated as those of Cove mountain, less

deeply cut by ravines, and never separated from the mother
mountain, for geological reasons to be hereafter explained.

Unlike the sharp ellipse of Cove mountain, that of Berry's

mountain is gapped nearly to its base at its western end on

the southern side, by a little stream descending into the

Juniata. But a high divide behind the gap virtually closes

the upper end of the cove.

It only remains to add, that on the eastern side of the

Susquehanna river, Berry's mountain runs on through

Dauphin county and returns as Peters' mountain (or Cove
mountain). Buffalo mountain also reappears on the east

bank of the river under the name of Mohontango mountain,

and along its crest runs the north county line of Dauphin to

the northwest corner of Schuylkill count}r
.

As the Dauphin county anthracite coal basin is enclosed

at its west end by the Cove mountain in Perry county, so in

precisely similar style the west end of the Wiconisco an-

thracite coal basin is enclosed by Berry's and Buffalo

mountains in Perry county.

This is the reason why the two coves resemble each other

so closely in shape, size, and position ; and it is also the rea-

son why no anthracite or other workable coal measures now
exist in Perry county, as will be more fully explained in

another chapter.

Hill ranges.

While mountains surround Perry county on the north,

west, and south, and penetrate it to a certain distance from

the east, the space thus enclosed must be regarded, topo-

graphically, as an extensive wedge-shaped area of open

country, traversed by many ranges of hills, which vary in
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elevation from 200 to 500 feet above the drainage level, and
are some of them cultivated in common with the valleys.

The arrangement of the greater number of these hills is

remarkably complicated, but perfectly easy to comprehend
with the aid of the colored geological map.
The arrangement of the others, forming a second class by

themselves, and having nothing in common with the first

class either in shape, size, or in rock composition, is on the

the other hand quite simple, as the map shows.

Bills of No. VII (OrisJcany.)

These consist of sandstone on one side and limestone on
the other ; the limestone rocks passing down under the

sandstone, and commonly leaving the sandstone to form the

main rib or crest of the hill, with a slope of shale.

The Lower Helderberg limestone No. VII being colored

blue on the map, and the Oriskany sandstone No. VII yel-

low, the continuity of the hills of this class along its out-

crop, zigzaging more than a dozen times over the county,

is evident at a glance. However broken for a moment in its

course by some stream, the hill range continues to mark
the surface from township to township. However confused

the landscape may appear to the traveler on the high road,

or reviewing it from one of the hills of the range, it becomes

at once reduced to an intelligible order when a neighboring

mountain is ascended, and the broad expanse is looked

down upon from above. The long lines of the zigzags are

then seen fading away in the distance, or uniting in pairs

or groups in the near foreground.

Occasionally the sandstone outcrops are so complicated

as to constitute the bulk of the hill, and the limestone slopes

sink in comparison into the valleys. In othercases the lime-

stone locks are so massive and repeated as to spread out

into wider and higher hilltops, while the sandstone belt

forms a selvage of lower elevation and minor importance.

Bui the idea of a continuous range is never lost, and the

union of the sandstone and limestone is indissoluble over

the whole area, except along the extreme southern border

of the county (at the foot of the Blue mountain approach-
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ing the Susquehanna river) where the sandstone first and
then the limestone ceases to exist, and the hill range neces-

sarily disappears.

The map will show, also, that the zigzags of this hill-range

(of the first class) correspond to or point towards the zigzags

of the first, second, and third mountain ranges already de-

scribed ; and it will be shown in a subsequent chapter that

the same geological causes operate to bring the two sets of

zigzags into existence and into mutual concordance.

In describing the No. VI-VII range, it will be convenient

to divide it into seven sections or courses, beginning at the

north.

The first section, 8 miles long and perfectly straight

and unbroken, forms the northern boundary of the county

between the Juniata and Susquehanna rivers. The lime-

stone faces the south. It is gapped by Cocalamus creek and
another smaller stream.

The second section, 36 miles long, extends nearly the

whole length of the county. It unites with the first section

in a sharp point 2 miles west of the Susquehanna river ; is

straight for 8 miles to the Juniata river at Millerstown, with

three gaps ; then 5 miles further to Donnally's mills, where
it is gapped by the south branch of Raccoon creek ; and
then 8 miles further (with another slight gap) as far as Ickes-

burg. Limestone always facing north. *

Here the limestone ends, or rather zigzags back three

times. The sandstone begins to zigzag southward at a point

2 miles before reaching Ickesburg.

From a point 3 miles east of Ickesburg to New German-
town (15 miles) the course is straight, (with one zigzag half-

way.) At New Germantown the limestone ends in a point.

The sandstone points out 6 miles before reaching Now Ger-

mantown, /. e., opposite Andersonburg.

The third section, more than 30 miles long, measuring

from New Germantown to the Juniata river below Baileys-

*It should be mentioned that though the range is here spoken of as a hill,

yet along this part of its course almost no elevation can be seen, and conse-

quently the "gaps'' are quite insignificant.
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burg, is known along its whole length by the local name of

the Limestone ridge.

Ir is 2£ miles broad north of Andersonburg and Centre,

and between Centre and Sandy hill, where its belt of sand-

stone zigzags sharply several times.

For the next 14 miles it is a narrow, straight, and un-

broken ridge. Zigzags twice opposite Bloomfield, and then

runs on again, straight and unbroken, 8 miles further to the

Juniata.

From a mile west of Bloomfield to the Juniata, a distance

of 9 miles, the ridge has a double or triple crest of sand-

stone, inclosing a narrow stripe of limestone. In all other

parts of its course the limestone forms its south face.

ThefourHi section, 16 miles long, returns sharply on the

third, and close to it, from the Juniata river, past Bloomfield

and Elliottsburg to Green Park, where the limestone (always

facing north) points out. There are four gaps through it

in Centre and Miller townships, but along a great part of its

course there is no ridge, the ground is quite low, and the

sandstone is rarely visible.

Four zigzags occupy the area (2i miles wide from north

to south) between Green Park and Landisburg, and there is

a water gap through the first one a mile south of Elliotts-

burg.

The fifth section, 13 miles long, returns east for about 8

miles, and is known locally as Iron ridge. It is there cut

out by the Perry county fault. The ridge is gapped by
Richland run at the Perry furnace. A small outlier of sand-

stone and limestone occurs at Montebello narrows, 3 miles

further east, brought up by the fault.

The sixth section, 10 miles long, with two sharp zigzags, is

four times gapped, once by Sherman's creek a mile north-

east of Oakgrove, where the ridge ends. Limestone always

facing north.

The seventh section runs along the base of the Blue mount-

ain, the limestone facing south. The sandstone and lime-

stone grow less and less for 10 or 1
%

2 miles east of Oakgrove
;

and the ridge ceases to exist near Sterretfs gap.
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Hills of No. VIII (
Hamilton sandstone. )

The hills of the second class are confined to the eastern

half of the county. They are of two kinds.

a. The first is a range of high, steep, chiefly monoclinal

ridges, for the most part wood-clad and unfilled, which

enter the county from Juniata, three miles north of Millers-

town, and range east almost to the Susquehanna, forming

the county line under the name of Turkey ridge. Here,

curving sharply round, it runs west-southwest, in a straight

line, to the Juniata just below Millerstown, where its point

is cut off by Cocalamus creek. Along this part of its course

it bears the name of Wild Cat ridge. Several gaps have

been cut through it, two by Cocalamus creek, and others by
small unnamed streams on both the north and south courses.

Rough and steep, it forms an encircling wall round the

northeast and south of Pfoutz's Valley. Crossing the

river it passes on under the name of Raccoon ridge, and
four miles further is gapped at Donally's mill. Three

miles beyond this point it swerves slightly to the southwest

and continues for 6 miles to a point west of Roseburg, where,

turning sharply, it zigzags back about 2 miles, resumes its

former course, and runs to Sandy hill as BitmarC s Ridge.

Tn this part of the range it is gapped in four places. From
Sandy hill it runs east-northeast for 4 miles, southwest for

two miles, then turns sharply and ranges nearly east, past

Mannsville and Bloomfield, to Inoculate run on the Newport-
Bloomfield road, where a short turn to the southwest inter-

rupts the line. Thence, immediately returning, it resumes

its course to the Juniata river below Bailysburg. Here it

bears the name Buffalo hills. Crossing the river it becomes

Half Falls mountain and ranges to the Susquehanna,

whence, immediately returning almost parallel with itself

under the same name, it re-crosses the Juniata and sweeps

west-southwest as Mahanoy Ridge to Little Germany, near

which hamlet it comes to an end, as will be explained fur-

ther on.

Reappearing a mile to the eastward as Cranby hill, it

makes three short zigzags, forming the Furnace hills, and
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dies down gradually to t lie level two miles northeast of the

Bine Ball, near Landisburg.

A second ridge, distinct but very closely connected, di-

verges from Half Falls mountain (of which at its origin it

it forms part) and ranges across the Juniata for 5 or 6 miles

as Dictf s h illy steep on the northern but gentle on the south-

ern slope. Two miles southeast of Bloomfield it zigzags

suddenly, but almost immediately resumes its former course

and (under the name of Rock hill and after crossing Sher-

man's creek, of Pisgah hill,) runs on southwest for about

8 miles till it terminates in this direction in a high knob near

Oakgrove furnace. Curving round sharply at this point it

sweeps in an almost straight line for nearly 20 miles, under
the name of Little mountain, to the Susquehanna river at

Marysville.

This sandstone range is a very conspicuous and important

factor in the physical geography of the county, ranking in

this respect only below the mountain ran^e previously de-

scribed. So much, however, will be found in other parts of

this volume concerning it, that to add more here would be

mere repetition.

Hills of No. VIII {Chemung.)

b. The second kind of hills included in this class are

broader than the comparatively sharp-crested Hamilton

sandstone ridges last described, and have flowing outlines

of a gentle beauty. Innumerable runs and rills indent

their flanks. Each rill descends from the central elevated

rolling summit through a slight ravine, the sides of which

are quite smooth and usually cultivated. The vista pre-

sented by miles of these ravines and intermediate rounded

offsets of the range is most agreeable. The side of the

ridge seems artificially ornamented for picturesque effect,

scolloped or gophered in a wonderfully regular manner,

and smoothed—almost polished—like a piece of furniture.

The geologist will at once recognize the peculiar constitu-

tion of the ridge by this remarkable feature of its erosion,

which demands and will receive a careful explanation fur-

ther on in this report.



PHYSICAL GEOGRAPHY OF THE COUNTY. F a
. 17

Five ranges of these hills in Perry county may be speci-

fied :

The first range commences at the Susquehanna river, in

the northeast corner of the county, and runs for 25 miles

to Roseburg in Saville township. It is perfectly straight

for 16 miles, and then bends slightly more southward. It

is cut in two by the Juniata river below Millerstown, and
again by Buffalo creek 3 miles west of Markelsville. It is

also cut, east of the Juniata, by the north branch of Wild-
cat run; by two branches of Bargers run, coming from
the north ; and the creek which enters the Susquehanna
river at Liverpool.

The second range runs straight for 20 miles as Middle
ridge and Middle Bucks Valley ridge, from Roseburg back
to the Susquehanna at Montgomery. It forms, with the first

range, a solid mass of hill-land, east of Roseburg, around
which Buffalo creek curls its headwaters in a semi-circle.

It is unbroken by any water-course for 11 miles, from Rose-

burg to Newport, Little Buffalo creek flowing at its base

the whole distance. The Juniata river gaps it at Newport

;

bends north, and passes back through it 2 miles further on
;

bends south, passes through it a third time one mile above

Baileysburg. In the 5^ miles of its course, between the

Juniata and the Susquehanna, it is broken four times by
three runs entering the former, and another entering the

latter river.

Tlie third range, short and irregular, is wedged in be-

tween Mahoning ridge and Dick's hill, west of the Juniata,

2 miles southeast of Bloomfield.

The fourth range, 20 miles long, starts at the Susque-

hanna river in the bend between Montgomery and !S
r
e\v

Buffalo ; is trenched transversely by the Juniata, and then

by the Little Juniata ; is broken through successively by
three of the northern branches of Sherman's creek, by
Sherman's creek itself, and finally near its end by another

branch. Two miles east of Oakgrove it curves sharply

round to the south and east, and makes
T7te fifth range, 17 miles long, at the north foot of which

2F.
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flows Fishing creek, passes Keystone and Marysville to the

Susquehanna river.

Itivers, Creeks, and Runs.

The Susquehanna river flows in a shallow rocky channel,

about half a mile wide, studded with islets, along the eastern

border of the county, a distance of about 20 miles in a

straight line, but of about 30 miles by its windings from

north to south.

These windings are caused by the topographical ob-

stacles which it encounters. Within three miles of the

county corner it is deflected sharply westward along the

north foot of Buffalo mountain, 3 miles to Liverpool, where
it gets through the mountain by a boldly cut gap.

Cutting straight across the Hunters run cove 3 miles, and
issuing from a similar gap in Berry's mountain, it is de-

flected a little east around the end of Half Falls mountain.

Bending west again in a beautiful quadrant of a circle

past Xew Buffalo, it encounters the Juniata coming in from
the northwest. Here the two rivers have formed a plain or

inland delta, 3 miles long by 1^ miles wide, called Duncan'

s

island, at the south end of which is the present confluence.

The combined waters, pressing against the north foot of

Peter's mountain and flowing southwestward, gradually

shave off its terraced slope, and then turn and flow through
a gap into the Cove.

The river, flowing slantingly down and across the Cove,

eastward, 5 miles, turns in through a gap in the Second
mountain, and flows straight on to and through a gap in

the Blue mountain into the Cumberland valley towards Har-

risborg and Chesapeake bay.

The gradients of the Xorthern Central railroad, which des-

cends its east bank, should give us the gradient of the Sus-

quehanna river approximately, the height of rail above

tide at Liverpool station being 396.11, and at Bridgeport

depot 354.57, equal to a fall of about 40 feet in about 22

miles, =1.82 feet per mile.*

See Report of Progress, N, table 110, pages 115 and 111, pages 116, 117.
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The canals and pools along the Susquehanna, however.

determine its real rate of descent as follows

:

A. Locks. B. Miles. C. Feet.

Mahantango lock, 35.6 410.97

Dry Saw-Mill lock, 33.8 403.32

Liverpool upper lock, 30.8 397.92

Liverpool lower lock, 29.0 391.49

Mt. Patrick lock, 26.4 384.57

Montgomery lock, 24.7 377.75

Buffalo lock, 21.6 370. 10

Juniata Junction lock, . . . • 17.0 370.35

Raisner's lock, — 362.09

Clark's Ferry guard-lock, 15.0 356.09

Twin Tavern lock, 12.0 343.09

Dauphin lock, 7.7 336.29

Rockville lock, 5.1 329.30

Harrisburg lock, 0.0 322.39

A is the tabular list of locks descending the river.

B gives the distance, in miles, from Harrisburg.

C gives the elevation above tide of the water in the clam

above each lock, infect, according to Allen and Ames' sur-

vey. 1877. as explained in the prefatory note to table 115,

page 120, of Report of Progress N.

From Mahantango,at the northeast corner of Perry county,

to Rockville, at the southeast corner of the county, a dis-

tance of 30£ miles, the Susquehanna river has a total fall of

8H feet, or at the rate of about 2f feet per mile.

Rate
From. To. Miles. Fall, per mile,

Mahantango—Dry Saw-Mill, 1.8 7.65' 4.25'

Dry Saw-Mill-Liverpool U. L., .... 3.0 5.40' 1.80'

Liverpool U. L.—Liverpool L. L., ... 1.8 6.43' 3.57'

Liverpool L. L.—Mt. Patrick, 2.6 6.92' 2.66'

Mt. Patrick—Montgomery, 1.7 6.82' 4.01'

Montgomery— Buffalo, 3.1 7.65' 2.47'

Buffalo—Juniata Junction, 4.6 0.00' 0.00'

Juniata Junction—Clark's Ferry, .... 2.0 14.26' 7.13'

Clark's Ferry—Twin Tavern, 3.0 3.00' 1.00'

Twin Tavern-Dauphin, 4.3 6.80' 1.58'

Dauphin—Rockville, 2.6 6.99' 2.69'

Rockville-Harrisburg, 5.1 6.91' 1.35'

The Susquehanna river, then, descends with comparative

rapidity where it passes through the five gaps of Buffalo,

Berry's, Peters', Second, and North mountains, and less



PHYSICAL GEOGRAPHY OF THE COUNTY. F 2

. 21

rapidly where it crosses the intermediate valleys. Behind
or north of each mountain it is dammed back upon the softer

rocks, and descends over the hard rock-ledges in the gap as

over a natural wier.

For example, its rate behind the Buffalo mountain is 1.80',

but in the gap itself 3. 57'.

Belt hid Berry's mountain its rate is 2.66', bat in the gap

itself 4.01'.

Behind Peters' mountain its bed is almost a dead level

for four miles, and then falls in the gap at the rate of 7.13'.

Across the Cove its rate is only 1.00' and 1.58', but through

the Second mountain and Blue mountain gaps it averages

2.69'.

Hence to Harrisburg the rate is 1.35'.

It is plain to see that the ribs of sandstone rock which
form the several mountain crests and descend steeply (some-

times vertically) to and across the bed of the river in the

several gaps, form natural dams (and must have always

formed natural dams) over which the river has been tumb-

ling for ages. These natural dams, being still in process of

destruction, must have been higher above ocean level in each

preceding age as wT
e follow the process of wear and tear

backwards in the order of time.

It follows that the river, as a whole, must have once flowed

on a level with what is now the tops of the mountains.

But it does not follow that the relative heights of the

mountains and valleys were the same then which they are

now, and that the whole country behind the Blue mountain
was then flooded by the river ; in other words, that all cen-

tral Pennsylvania was then a great lake. On the contrary,

what is true of the Susquehanna is true as we shall see of

the Juniata and all its other main branches, and of all their

secondary branches, and of all the creeks and runs and rills

which feed these secondary branches with water; for the

whole surface of the country must have shared in the

gradual lowering of the bed of the Susquehanna.

But if this be true, then the entire surface of the country

must have stood higher and higher above sea level as we go

back in time : not the valleys only, but the mountains also
;
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(or the hard-rock outcrops must always have stood higher

than the soft-rock outcrops. And thus we can easily

imagine both the mountains and the valleys of the surface

of Perry county in past times standing at an elevation sev-

eral thousand feet higher above sea level than now ; and
not of Perry county only, but of all Pennsylvania, and in

line of all the Appalachian belt of the United States.

The Susquehanna river has therefore a rock bed its whole

length past Perry county, the edges of the strata (upturned

sometimes towards the north, sometimes towards the south)

crossing it from bank to bank, and producing riffles in many
places, behind which lie shallow sheets of river pebbles and
river sand, brought down from the northern counties, and
from the State of New York,—pebbles moved forward by
the spring and fall freshets and replaced by others,—peb-

bles gradually being ground into mud, and to be finally

spread upon the bottom of Chesapeake bay and the Atlantic

ocean. The Duncan's island flat is an inland delta of such

deposits.

In long-continued droughts the river bed is left uncovered

in a thousand places, and the bordering strata can be traced

across it, or even used for fording. After heavy general

rains, or after the melting of the winter snows, a sea of

water descends the broad channel, filling it to the top of its

banks ; and debacles of floating ice threaten the safety of

the railroad and canal which accompany its course. Mil-

lions of tons of rounded stones and sand are poured into it

by all its affluents, keeping up its supply of grinding ma-

terial for lowering its own bed, and furnishing the amplest

evidence that could be desired of the continuous destruc-

tion of the whole country and the continuous lowering of

the general surface through all ages.'"

The JunigAa river is the principal branch of the Susque-

hanna in central Pennsylvania, as it drains the face of the

Allegheny mountain for a length of 50 miles, and also por-

*Too muofa lias not here been said on this subject to prepare the reader for

the Important geological consequences of tuis process of river erosion, a good

understanding of which is absolutely necessary, if the descriptive geology of

this or any other county of Pennsylvania is to be adequately comprehended.
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tions of Blair, Huntingdon, Mifflin, and Juniata counties

before entering Perry county around the east end of Tus-

carora mountain, 2 miles above Millerstown.

It Hows nearly straight across the county (past the west

end of Buffalo mountain) 5 miles to Newport. It then

makes a letter S (3J miles) to Bailysburg ; followed by a

bend to the south, through the little gap of Half Falls

mountain, 1^ miles ; and then flows straight 5 miles further

to the Susquehanna river junction.

From Mmerstown to the Aqueduct, measured along the

track of the Pennsylvania railroad, the distance is 15 miles
;

and the total descent of the railroad grade in this distance

is 31 feet ; an averege rate of about 2 feet to the mile
;

thus:—
Millerstown, (138 miles from Philadelphia,) 408' A. T.*

Newport, (133 " ) 395'

Baily's, (128 " ) 387'

Aqueduct, (123 " ) 377'

The old levels of the Juniata division of the Pennsylva-

nia canal fniakes the water-fall 30.6 feet; the surface of

the Millerstown dam being stated at 388' and the miter-sill

at the Junction 357. 3'. But as the water above the lock at

the Junction is 370. 35', and the water in the Juniata river

under the aqueduct, stood at 342.6 when the survey of

1877 was made, J (or 340.6 by another survey, §) the actual

fall of the bed of the river is probably something more
than 31 feet.

The rate of descent must be much more uniform than in the

case of the Susquehanna river, because the Juniata river passes

through only two gaps in.hard rock, and these are very small,

viz: one through the limestone-sandstone range at Mil-

lerstown, and the other through the same range at Baileys-

burg. Everywhere else it traverses broad belts of compara-

tively soft strata. The influence of the geology upon a river

course is however as well exemplified in the case of the Juni-

ata as in that of the Susquehanna ; for the sigmoid curve

which the Juniata makes between Newport and Bailysburg

*See Report of Progress N, table 1, page 3. f See table 113, page N, 119.

\ Table 115, page N, 121. § Table 125, page N, 136.
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is evidently due in part to the ridge below Newport, and
to the effort of the drainage waters to get round its eastern

end.

Sherman9
8 creek plays the principal role in the drainage

of Perry county, and is wholly -confined to the county
;

heading in its westernmost township (Toboyne,) and flow-

ing eastward through Jackson, Madison, Tyrone, Spring,

Carroll, and Wheat-field to the Susquehanna river at Dun-
cannon, two miles below the mouth of the Juniata river.

In its exceedingly tortuous course past the villages Fair-

view, New Grermantown, Mt. Pleasant, Beavertown, Cen-

tre, Landisburg, Bridgeport, Shermansdale, and Delville, it

receives a hundred smaller streams, of which the principal

are Brown's run, Houston's rim, Laurel run, and McCabe's
run, descending from the western mountain spurs, and An-
derson's and Montour's runs coming in from the north,

the one past Andersonburg and the other past Elliotts-

burg.

Sherman's creek illustrates the geology of Perry county

in two ways :

First, It occupies itself solely and wholly with collecting

and transporting eastward the rainwater which falls upon
the area lying to the south and west of the blue limestone

zigzags.

A mile below Bridgeport, it breaks through the Limestone

ridge, and flows forward (still eastward) across the brown
into the pink belt, and along the north face of the North
Cove or Peters' mountain to the Susquehanna.

Why, when it had reached Shermansdale, it did not adopt

lor its channel the straight and narrow valley lying open

before it, between the Cove and Blue mountains (past

Grierspoint, Keystone, and Fenwick) instead of receiving a

branch from that direction, and itself turning back to take

a longer, crookeder, and more round-about northerly way to

its destination, will be explained when the local geology of

Carroll township is described.

Bui why Sherman's creek makes its bold curve from

Fairview to Bridgeport is perfectly well explained by the

coloring on the map, where the stream is seen cutting
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through the ends of seven different spurs from the mount-

ains on the west.

Secondly, Sherman's creek, in flowing from the west east-

ward, shows plainly the general slope of the formations,

towards the deep coal basins of Schuylkill county * And
in this tendency towards that profound geological depres-

sion in the earth's crust, it is imitated by the other large

drainage-ways of the county : by Little Juniata creek, by
Little Buffalo creek, by Buffalo creek, and by Raccoon run

all of which make towards the anthracite coal basins, and
would have been branches of the Schuylkill river had they

not been stopped by the Juniata and Susquehanna rivers.

Little Juniata creek heads on the west township line of

Centre, 2J miles east of Elliottsburg, and drains (eastward)

the long narrow valley south of Mahanoy ridge for 8 miles.

Issuing through Dick's ridge southward, it flows into the

Susquehanna at Duncannon, 1J miles below the mouth of

its great namesake the Juniata river. That it did not keep

straight on, north of Dick's hill, to the Juniata river is one

of those eccentricities of drainage for which a local and
not very apparent geological cause must be sought.

Little Buffalo creek, heading 1^ miles west of Manns

-

ville, drains (eastward) the corresponding valley north of

Limestone ridge, and enters the Juniata at Newport. It is

10 miles long.

Buffalo creek, with its numerous branches, drains all Sa-

ville and Juniata townships, and enters the Juniata river a

mile above Newport.

For 8 miles west of the river, it meanders down the cen-

ter line of the great trough in which lies the Wiconisco an

thracite coal basin. It thus illustrates the geology of Perry

county, just as Sherman's creek does in flowing down the

middle of the Dauphin county coal basin.

The extreme head-waters of its northern branch are at

*Landisburg, at the mouth of Montour run, is 740' above tide, (table 203,

page 228, N, ) and railroad grade at Duncannon at the mouth of Sherman's

run is 376'. (table 125, page 130, N. ) The distance in a bee-line is 11 miles.

Therefore, the descent eastward must be at an average rate of 364 : 11=33' per

mile, although by the course of the creek it is onlv 364' *-2o± miles = 14' per

mile, or less, as Landisburg is considerably above the creek.
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the county line, between Tuscarora and Coneeocheague
mountains, 8 miles west of Ickesburg. Another branch
issues from the little cove in the heart of the Tuscarora

mountain, and Hows south past Ickesburg to the main
creek, £ mile below Roseburg. A third branch, from the

south, encircles the Roseburg hills, heading where Little

Buffalo creek heads, west of Mannsville. The rest are in-

significant. Its whole length (in a straight line across the

map) is 19 miles, but its windings double the distance.

Raccoon run drains for 10 miles Raccoon valley at the

foot of Tuscarora mountain, with the limestone ridge on its

right (through which it receives a little branch at Don-
nally's mills) all the way to the Juniata half a mile below

.

MiHerstown'.
Ft siting Creek run drains for 8 miles the valley between

the Blue and Second mountains, past Keystone and Fen-

wick, and enters the Susquehanna below Marysport.

Cove creek, 4 miles long, drains the Cove into the Susque-

hanna a mile below Duncannon.
Hunter s run, 5 miles long, drains the Berry-Buffalo

mountain cove into the Susquehanna at Mt. Patrick.

Barge?''s run, 5 miles long, drains most of Liverpool town-

ship into the Susquehanna just below Liverpool.

TJ7/^ Cat run locks its head branches (around Liberty

Hall) into those of Barger's run, and drains the south half

of Greenwood township into the Juniata half-way between

Millerstown and Newport.

( bcalamus creek is a large and important stream entering

Perry county from Juniata county through a little gap in

the sandstone and limestone ridges 3 miles north of Millers-

town. It flows around the foot hills at the east end of Tus-

carora mountain, and joins the Juniata river a mile below

Millerstown.

Other smaller runs, draining the country between the two

rivers, are too numerous to merit special description.

The Valleys of Perry county.

It Ls always a source of embarrassment to a geologist, when

called upon to describe an area bounded by artificially ar-
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ranged straight lines, that these are pretty sure to cut across

the outcrops of the formations. But the difficulty of de-

scribing a "valley " is equally great ; for what the geologist

calls a valley is not in all cases what the inhabitants of it

will accept.

Sometimes indeed the geological valley coincides with

the course of the stream through which it flows ; as in the

case of Raccoon valley, Little Buffalo valley, Hunter's Run
cove, and Allen's cove in the eastern part of Perry county,

Horse valley, Little Illinois valley, and Houston's valley

in the western part, and Shaeffer valley and Kennedy Run
valley in the south.

In other cases the geological valley is occupied by several

streams, sometimes flowing in opposite directions ; as in the

case of Fishing Creek valley, one half of which is drained

eastward into the Susquehanna at Marysville, the other by
a branch of Sherman's creek westward to Shermansdale

;

and in the case of Liverpool valley, one half of which is

drained by Barger's run eastward, and the other half by
Wild Cat run westward.

Even Little Buffalo Creek valley has its western part

drained in an opposite direction (westward) by Buffalo creek

;

and Raccoon valley has its western third drained by branches

of Sherman's creek ; and Little Juniata Creek valley has its

western end drained (westward) by another branch of Sher-

man's creek.

Sherman's valley is a notable instance of the looseness

with which the term "valley" is applied in geography, as

opposed to the strictness with which the term must be used

in descriptive geology. For, by "Sherman's valley" is

popularly understood not only the open country from Sher-

mansdale to Duncannon through which the lower part of

this line stream meanders, but also the open country from
Bridgeport all the way to the west end of the county through

which the stream flows in its middle and upper courses.

But these two open countries have wholly different geolog-

ical characters, and are separated entirely from one another

by a ridge, through which the stream breaks, leaving the

one and entering the other ; that is, forsaking one geological
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valley to flow through another of an entirely different char-

acter.

The easiest way to overcome the difficulty is to speak of

the lower Sherman's valley and the upper Sherman's valley;

but as the name was first given to the stream at its mouth,

it should be reserved for the lower valley through which it

flows, L e., from Shermansdale down. But then it becomes
very hard to find a name or names for the upper parts of

its course.

Still more difficult it is for the geologist to use such terms

as "Juniata Valley" and ' k Susquehanna Valley," which

mean in ordinary language merely the farming country

bordering the Juniata or the Susquehanna river, whether

confined to narrow meadows inclosed between cliffs or ex-

panded into side valleys running back into the country.

In fact, to the descriptive geologist a great river channel

cutting across the outcrops of a country is no valley in the

proper sense of the term, but merely a local accident of the

true valleys of the conn try, which geologically pass across it,

without regarding it or being influenced by it at all.

Thus Sherman's valley, really, /. e., geologically, includes

Duncan's island and New Buffalo, and runs on north of

Peter s mountain far into Dauphin county.

Thus also Buffalo and Little Buffalo valleys are geologi-

cally one and the same ; uniting in a curve around the west

end of the Roseburg hills, and passing on eastward across

the Juniata liver and across the Susquehanna river, as if

these had no existence, into Dauphin county beyond Liver-

pool and beyond Montgomery.

Instead then of describing valleys under their pojmlar

or local names, the geologist is obliged to describe them

under the names of the soft formations along the outcrop

belts of which they have been eroded or excavated, and to

limit them by their geological boundaries, viz: The hard

lock outcrop ridges.

But there is si ill another way.

Valleys* are distinguished by geologists as of three classes

according t<> their internal structure, thai is monoclinal,

That is such valleys as concern a report on Perry county.
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when their rocks all dip one way ; anticlinal, when their

rocks plunge from the center line of the valley in opposite

directions toward and under the bounding ridges ; syncli-

nal, when their rocks slope in from the sidehills towards

the centre line of the valley.

The monoclinal valleys of Perry county are such as Rac-

coon valley, Little Buffalo creek valley, AVildcat creek and
Barger's run valley, Little Juniata creek valley above and
below Montebello narrows, Sherman's valley from 5 miles

west of Delville down, the Grier's Point-Keystone-Fenwick

valley south of Little mountain, and Polecat valley.

There are four anticlinal valleys in Perry county—Horse

valley at its west end, Pfontz's valley in the northeast,

Bloomfield valley in the middle, and the Little Bridgeport

valley in the southwest.

The synclinal valleys of Perry county are those through

which Upper Sherman's creek, Brown's run, Houston's run,

Laurel run, McCabe's run, and Green run descend between

anticlinal mountain spurs ; and those through which the

lower part of Buffalo creek, the lower part of Sherman's

creek. Cove run. and Hunter s run flow to their mouths.

All these streams flow eastward along troughs tilted up at

their western ends, as water which falls upon the forcastle

of a ship necessarily flows aft into the waist.
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Chapter II.

The geological structure of Perry county.

Viewed as a whole the geological structure of Perry

county is the simplest possible :—about 30,000 * feet of Pal-

aeozoic measures, thrown into two great troughs separated

by one great arch.

The northern trough extends the whole length of the

county, passing out south-westward into Franklin county.

The southern trough extends half its length, passing out

south-westward into Cumberland county.

The centre line of the northern trough crosses the Sus-

quehanna river a mile north of Mt. Patrick ; the Juniata

river two miles north of Newport ; and passes through the

villages of Juniata, Markelsville, Roseburg, Sandy Hill,

New Germantown, and Fairview in Toboyne township.

The center line of the southern trough crosses the Sus-

quehanna river 1^ miles below Duncannon ; and passes half

a mile north of Shermansdale and through Oakgrove in

Spring township.

The northern trough extended eastioard becomes the

Wiconisco anthracite coal basin of Dauphin and the Potts-

ville basin of Schuylkill county.

The southern trough extended eastward becomes the

Dauphin county coal basin, which unites with the Wico-
nisco basin at Trevorton, in Schuylkill county.

Both troughs are very deep (equally deep) at the Susque-

hanna river; and shoal up westward ; but not at the same
rate. For, while the bottoms of the troughs are exactly

on a level with each other at the Susquehanna and also at

the distance of 8 miles west of it, that of the southern

trough rises in the next 12 miles as much as that of the

That is, counting on ly the formations which appear at the surface in Perry
count v.

(31 F2.)
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northern trough in the next 30 miles ;
or exactly three

times as fast.

The cause of this difference is seen in the fact that the

tico sides of the northern trough are symmetrical ; whereas

the south stele of the southern trough is turned up and

pressed over inwards ; narrowing, sharpening and shorten-

ing the trough all at the same time and by the same opera-

tion. See page plate III, page 30, Figs. 1, 2, 3, 4.

Subplications of the troughs and arches.

The structure however, is by no means so simple as the

foregoing general idealized sketch would lead the reader to

suppose, except along the Susquehanna river, the eastern

border of the county, and for a few miles inland to the

west. After that it becomes complicated by many excep-

tional details, which are, each of them, of great local im-

portance, and which it will be the business of this report to

describe. Meanwhile, a general idea of these complications

must here be given.

Along the Susquehanna river there are but (wo great

troughs, each simple in its structure, and one great arch

between them (represented by Half Falls mountain, 1 mile

south of Montgomery,) itself also quite simple in its struc-

ture.

On the Juniata river the northern trough still retains its

simplicity, but the middle arch (or grand anticlinal) at

Baileysburg begins to exhibit irregularities, being both

double and faulted.

Nine miles west of the Juniata, on a line through Bloom-
field, the middle arch is not only complicated three times

on each side of its included little basin, but also faulted.

See page plate IV, page 32, Fig. 1.

Three miles west of Bloom field, the little basin has be-

come enlarged by the absorption of some of the plications

on the north side of it, and by the introduction of new rolls

See Fig. 2.

Five mil^s further west, a cross-section from Green Park
to Bridgeport and Oakgrove shows the little basin compli-

cated four times, as in Fig. 3.

3 F2
.
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XI

IX

\\\(d

25oo' Mcuuuch Chunk red shale.

2000 Pocono sandstone.

oooo' Calskill sandstoneana shales.

3000 Chemung shales.

200' Portage flags
200 Genessee shale.

i5oo' Hamilton sandstone and shales.

200' MarcelLus slates.
Qriskany ss

350' Lower Helderberg limswne.

leoo' Onondaga shale.

8oo' Clinton shale.

1500' Medina upper and middle.

500' Oneida conglomerate.
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Five miles west of Green Park, a cross-section through

Centre Village shows that the southern trough has passed

out of Perry county into Cumberland, as also the axis and
southern half of the middle arch. See Fig. 4.

Six miles west of Centre Village, a section of the north-

ern trough through Beavertown restores it to its original

simplicity. See Fig. 5.

Ten miles west of Beavertown, the sorthern half of the

great anticlinal is magnificently plicated. See Fig. 6.

However simple then may be the general structure of

Perry county, its complications in detail are numerous and
very important, causing many local repetitions of the out-

crop of each rock, and giving a curious and beautiful zigzag

pattern to the colored geological map.

Faults.

While the two great troughs have bent to all appearance

without breaking, the intermediate great arch suffered not

only numerous plications, but at least three important frac-

tures, one of which is sixteen miles long. But, as the

character of these up-throio faults can not be understood

without a knowledge of the rock-formations affected by

them, their description is postponed to a following chapter,

Chapter IV.

Geological history of the district.

At the earliest date to which Geology can point back with

tolerable certainty in the history of what is now Perry

county, the interior of the North American Continent was
an ocean of unknown extent into which were borne the sand

and mud of neighboring lands, swept down by the rivers of

that distant age to make the beds of rock which to-day

compose the solid land of the United States.

The history of this process is written in the rocks, and a

brief sketch of the history is essential to the intelligent

perusal of this report.

In the following table are given the names of the differ-

ent formations which, lying one upon another, are vn\w

posed of the sediment washed at different dates into this
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ancient ocean of North America. The lowest is the first

deposited—the oldest—and the others were laid down suc-

cessively above it.

The uppermost formations, Nos. XII and XIII, have been,

in the course of ages, swept away from Perry count}', but

remain in the counties east of the Susquehanna river.

The lowermost formations, No. I and most of No. II, are

everywhere buried underground in Perry county, but come
to the surface in Cumberland and Franklin counties.

Table of PalcBozoic rocks, with their thicknesses as ex-

posed in Perry and bordering counties.

No. Name. Thickness. Composition.

i . ( XIII. Coal Measures, .... 2o00' Sandstone, shale, and coal.

© s j XII. Pottsville, .... 1000' Pebbles and sandstone.

XI. Mauch Chunk, . . . 2500' Red shale.

O ^> ( X. Pocouo, 2000' Gray sandstone.

IX. Catskill, 6000' Red sandstone and shale.

, Chemung, 3000' Olive sandstone and shale.

I Portage, 200' Shale.

s { ,TTTT Genessee, 200' Dark shale.
VIII. J

j
Hamilton, 1500 Shale and sandstone.

I

Marcellus, 200' Dark shale and limestone.

I (Upper Helderberg, absent.)

VII \
(Cauda-galli, . . . absent.)

f Oriskany, .... 25' Sandstone.

Lower Helderberg, . 200' Limestone and shale.

Onondaga, 1600' Shale.

Clinton, 800' Red sandstone and green shale.

Medina, 1500' Sandstone and shales.

Oneida, 500' Conglomerate and sandstone.

Hudson River, . . . . 1000' Slates and shales.

Utica, 500' Dark shales.

Trenton, . 500'
^

Chazy, . . . . . . )
5000

, > Limestone.

Calciferous, .... J )

Potsdam, 2000' Sandstone and slate.

. 1
VI.

V.

IV.

1

1

. < III.
{^ 8

; C < (

•^ ~^
1

II.

I

Cambrian. I

Total, 32725'

All the formations vary greatly in thickness in different

counties, and even indifferent parts of a county; and in

some places were not deposited at all ; so that the thicknesses

assigned to them in the table must not be taken as exactly

correct, but only as general indications. No. I, for example,

veral thousand feet thick in the mountains south of
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Carlisle and Chambersburg. No. II is more than 6000 feet

thick in Blair county, but may not be 3000 feet thick at

Harrisburg and Carlisle. No. Ill is more than 5000 feet

thick on the Lehigh and Delaware rivers, but less than 1000

feet thick in Bedford county. And so with the other for-

mations.

It appears then that more than six miles of material ac-

cumulated in middle Pennsylvania while it was the bed of

a sea ; so that in places where these rocks exist in full thick-

ness a bore-hole would have to be sunk to that depth to

reach the azoic rocks on which they lie.

Changes in the depth of the sea seem to have taken place

at certain stages in the long history of the palaeozoic de-

posits. Either different parts of the sea filled up with un-

equal rapidity ; or its bed settled unequally ; or slight up-

ward movements of the crust of the earth took place along

certain lines or at certain points, so as to expose parts of the

sea bottom to the air for short times, during which there

could be no deposits at such places. But in spite of these

irregularities, it is evident that there was an almost contin-

uous subsidence of the crust of the earth beneath the palae-

ozoic sea from first to last ; for, otherwise there could not

have been a series of formations six miles thick deposited.

The interruptions in the process were local, and resulted in

the loss of only a few hundred feet of rock measures. At
such places there must have been islands or sand-banks in

the sea, like the one at Marysville, described in the report

on Rye township ; and another may be indicated by the

Bridgeport sandstone in the western part of the county.

By whatever cause such changes in the condition of the

palaeozoic column may have been produced, they seem to

have had an important effect upon the animal life which
prevailed in the sea in different ages, changing their condi-

tions of existence, causing some species to perish or migrate

to distant regions, and bringing in others to occupy their

places. In some cases it seems to have happened that

species driven away for a time afterwards returned. The
genus JRensselceria, for example, disappears from the rocks

at the top of the Oriskany sandstone (No. VII,) but ap-
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\n>;[is again higher up in the Hamilton sandstone (No.

VIII g.)*

As the eastern part of the sea seems to have sunken to

much greater depths than the western parts, the eastern

deposits in middle Pennsylvania were both coarser and
thicker than those in western Pennsylvania, Ohio, and the

western States, and contain a much larger proportion of

gravel beds, sandstones and shales to limestones, except at

the bottom of the whole series (No. II.)

Towards the close of the palaeozoic age the bed of the

sea seems to have remained stationary and become filled

nearly to water level, producing continental swamps and
islands of carboniferous vegetation, resulting in the produc-

tion of the Coal Measures. A further subsidence however
allowed the deposit of an additional thousand feet of Per-

mian strata, before the great change came which elevated

the continent, drained away the sea waters to other regions

of the earth's surface, and established a new order of events.

This change was brought about by a great pressure from

the direction of the present Atlantic seaboard, which thrust

the thick formations of Middle Pennsylvania sideways,

folding them together, elevating them into arches and de-

pressing them in troughs.

As soon as this state of things commenced the frosts and

rains began to wear away the new continent, and a great

river system was established which began its work of trans-

ferring the waste of the land into the Atlantic ocean. This

river system is essentially that which is represented on our

maps. It has been at work through all ages since the close

of the coal era. The continent has never since then been

submerged, at least for any length of time sufficiently long-

to allow of the deposit of additional ocean sediments.

The waste of the continent during the Triassic, Jurassic,

Cretaceous, and Tertiary ages has of course been enor-

* Since this chapter was written, I have received the first volume of the

Geological Survey of Wisconsin. It may be merely a coincidence, but is

worth remark that a dry area existed over that State during the same period,

from the Lower TTelderberg to the Hamilton. There is consequent^' a pap

in the geological history of Wisconsin almost exactly coincident with that here

alluded to in Perry county.

s
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mously great ; and there is no part of the earth's surface

where the erosion of the rocks can be better studied, or the

quantity of material can be more easily estimated. (See

the numerous cross-sections given in this report.)

To adduce a single instance :—The floor of Horse valley

is made by the exposed outcrops of limestone No. II. On
each side of the limestone descend in opposite directions

the slates of No. III. These once arched over the lime-

stones, but have been worn away. Tuscarora mountain
and Conecocheague mountain on each side of the valley are

made by the sandstones of No. IV, which once arched over

the slates of No. III. The still higher formations from No.

V to No. XIII (the Coal Measures) once lay in successive

arches over No. IV. In other words there was once a pile

of formations say 25,000 feet (nearly five miles) thick arch-

ing over what is now Horse valley, all of which has been

eroded and carried away in the lapse of geological time.

The same is true of all parts of Perry county, with the

difference that in the troughs there has been less erosion

than on the rolls. For example, in the Cove, most of the

formations are still preserved under ground, and only say

5000 feet, or about a mile of rocks, have been removed.

If then we take 3000 yards as the average thickness of

rocks removed from Perry county, and multiply it by the

area of the county, say 350, 000 acres, or about 1,700,000,000

square yards, we get a quantity of over 5,000,000,000,000

cubic yards of rock washed away into the Atlantic.

But very few people have any idea of the amount of work
done by a single river like the Juniata in transporting the

land into the sea.

In ordinary weather, a gallon of Juniata water carries

about 8 grains of earthy sediment, or one pound for every

100 cubic feet of water.

At Millerstown, the river is about 000 feet wide and 4

feet deep, with a current flowing about 2 miles an hour ; that

is, 24,000,000 cubic feet of water pass Millerstown every

hour, carrying 240,000 pounds (120 tons) of rock sediment.

In other words, 1,000,000 cubic yards of the rock waste of

Juniata, Mifflin, Huntingdon, and Blair counties pass
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through Perry county down the Juniata river to the sea

every year. The water basin from which this river sedi-

ment comes measures about 10,000,000,000 square yards.

Its average loss per year is, therefore, about the ten thou-

sandth of a yard. If we take into account the gravel and
stones rolled down the river in flood times, and carried down
by ice, it will be safe to call it the five thousandth of a
yard.

The whole surface of the Juniata country has, therefore,

been lowered say one foot in 1500 years, or 3000 yards in

13,500,000 year's ; that is, supposing the climate was always

the same, and the Juniata river never did more work than

it does now. But as there is every reason for believing that

the erosion in the earlier ages was much more violent, and
the river far more a torrent, the time required to account

for the erosion of the country may reasonably be reduced

to ten or even five millions of years, a length of time justi-

fied by the vast deposits of the Triassic, Jurassic, Creta-

ceous, and Tertiary ages.

It is this erosion which has revealed so grandly and beau-

tifully the internal structure of Perry county, showing the

arches and troughs into which the formations have been

pressed, and making the present mountains and ridges out

of the edges of the harder, and the valleys out of the edges

of the softer formations, as will be amply explained in the

course of this report.

The folding of the rocks of Perry county has been so

great as to leave scarcel}7 any of them in their original hori-

zontal position. Almost all the strata where they appear

at the surface are uptilted at various angles, often very

steeply. Some of the folds are so large as to be several

iiiil.-^ across : but most of them are so small as to be meas-

ured by hundreds of yards or feet ; and there are multi-

tudes of still smaller rolls which affect the working of quar-

ries and ore mines. But they all belong to one general sys-

tem, and are to be explained in the same manner, namely: by

a thrust of the whole count ry from southeast northwestward.

The extent of this thrust can be calculated by taking a

cross section of the country (say along the line A B on the
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map) from the Tuscarora mountain to the North or Blue

mountain, a distance of 18 miles, and smoothing out the

rolls to their original plane.* The horizontal section meas-

ures about 30 miles. The loss of breadth by crumpling is,

therefore, 12 miles in 30 ; i. e. 40 per cent.

Supposing this rate to hold good for the whole pala3ozoic

belt of middle Pennsylvania from the South mountains to

the Allegheny mountain, a cross distance of about 65 miles,

we get an original horizontal breadth of deposits equal to

about 110 miles; which means a movement of the South

mountajn line of country inland (or northwestward) for a

distance of 45 miles, or nearly three times the width of

Perry county.

This is not the place to discuss the probable causes of

such a movement, but only to state the fact, which is illus-

trated moreover in several other ways, (1) by cracks or

faults in the formations
; (2) by marks on the contact faces

of the layers of rock, called " slickensides," grooved and
polished surfaces, produced by friction under great pres-

sure ; (3) by the disjointed condition of limestone beds bent

into semicircles, as at Ayl's and Baird's quarries near Bloom -

field ; and (4) by the distortion of fossil forms in the rocks,

showing how the universal movement of the mass in which

they are imbedded has squeezed, bent,and twisted them out of

shape. A large part of the fossils of Perry county are al-

most useless to the palaeontologist, and he is compelled to

piece them together and compare them with similar speci-

mens from other regions where the pressure has been less

intense or the stone less plastic.

The great thickness of middle palaeozoic formations, and
their crumpled condition as above described, makes the

classification of the fossils in their proper places in the series

as difficult as it is interesting. The series of formations

from the Mauch Chunk red shale (No. XI) in the coves

down to the Utica shale (No. Ilia) in Horse valley are more
or less completely exposed to view. Some of these forma-

tions abound in fossil forms, others are exceedingly barren

* See this method applied to one of the anthracite coal basins in Report A A.,

1883.
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of them. Exposures of the Devonian shales and sandstones

are ample and numerous ; exposures of the Utica shale for

example on the other hand are few and scanty; but on the

whole no county in the State presents a more instructive

field to the palaeontologist.



Chapter III.

Description of the Formations.

No. III. Utica and Hudson River shales.

These shales make but small appearance in the county.

They are limited to a few spots on the west county line and
to the northwest corner, Horse Valley, where the Utica

shales surround its middle and most deeply eroded por-

tion. They are here exposed by the erosion of the Horse

valley and West Tuscarora anticlines, which are deeply

eroded between West Tuscarora and Conecocheague moun-
tains. This outcrop of the Utica and Hudson River shales

is an extension, through Path valley, of their great ex-

posure in the Cumberland valley. It runs southwest along

Path valley and rounding the end of Dividing mountain

joins the similar beds in Amberson's valley, and both united

pass into the great valley at Loudon.

Neither of these beds has yielded with certainty any fos-

sils in the county. I obtained a few on the north slope of

Conecocheague mountain, but it is uncertain whether they

belong to the base of the Medina sandstone or to the top of

the Hudson River shales.

No. IV. Oneida and Medina sandstone*

This massive and hard formation is one of the most im-

portant in the county, making all the mountains except

those formed by the Pocono sandstone.

The Medina rises around three sides of the county, north,

west, and south, as an almost unbroken fortification, from

the Juniata river above Millerstown to the Susquehanna

*The Oneida (TV a) well developed further north is not distinguishable

here. The Medina lVb,IV c.

(43 F\)



44 F\ REPORT OF PROGRESS. E. W. CLAYPOLE.

below Marysville. Only in two places between these points

is this mountain wall interrupted. At the west end the

Tuscarora anticline sinks into the ground after passing

for some miles parallel with the rising West Tuscarora an-

ticline, and between them Liberty valley forms a low level

passage from Perry into Juniata county. Again on the

south line the Blue mountain runs out of the county into

Franklin, and the range of Bower and South Bower passes

parallel with it over the county line and ultimately, after

passing round the syncline of Clark Knob, both unite in

the synclinal point at Jordan Knob near Loudon.

The Medina sandstone is, on the whole, little eroded in

Perry county, and consequently the lower beds show in only

a few places. Along the whole range of the Tuscarora an-

ticline the white upper Medina occupies the wdiole surface

except at Run gap, near Ickesburg, Avhere erosion has ex-

posed the lower red bed. In Horse valley, also, where the

West Tuscarora anticlinal is cleft, these lower beds, of

course, show along the inner slopes of the mountain. At
the crossing of Bowers' mountain, south of Blair, on the

south slope, is a ravine which shows the red Medina.

Also along the southern slope of the Blue mountain is

another exposure, for the most part, however, in Cumber-

land county.

These outcrops of the red Medina thin out and disappear

before reaching the Susquehanna river.

The county line in the west runs across the zigzig crest of

Bower, Amberson, Rising, and Round Top mountains, and

consequently the greater part of the red sandstone lies in

the adjoining conn lies.

The Medina sandstone has afforded no fossils in Perry

county, unless the few specimens mentioned above should

prove to belong to it. It supplies the chief material for bal-

lasting the Pennsylvania railroad for many miles, and is

quarried for that purpose at the Juniata gap.

Wo. Va. Clinton group.

These rocks have beeii the held for much discussion re-

garding their relationship to corresponding beds in other
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parts of the State and in other States. Included by Prof.

Rogers in his No. Y, they became a local group. All com-

parison and correlation with the previously named rocks of

New York being avoided, the whole of this No. V, for rea-

sons which do not appear to be satisfactory, lias often been

considered the equivalent of the Clinton group of New York.

On this view the vast mass of shale of which they consist

(nearly half a mile thick in Perry county) must represent

the thin mass of shales and limestones with iron ore, only

80 feet thick, on which Prof. Hall conferred the name of

the Clinton group. To find a great enhancement of thick-

ness in Pennsylvania is common ; but the difference here is

excessive and may well make one hesitate before accepting

it. Moreover, the great difference in color of the upper part

of this No. Y is sufficient to cause a suspicion. The lower

portion sufficiently resembles the beds in New York ; but the

upper consists of a vast mass of red and variegated shale

which has no correspondence to the New York series.

The extent of its area prevented my making as satisfac-

rtoy an examination of this group as I desired, and the

material obtained is yet far from being worked out, but the

results already deduced from my observations and collec-

tions have led me to propose a different arrangement of

the beds which have hitherto been assigned to the Clinton

group. This arrangement must, however, be regarded as

only provisional, and subject to alteration as further study
may bring to light new data for the determination.

I propose to include in the Clinton rocks of Perry county
only the lower part of those which have been hitherto re-

ferred to For. No. Y. Clear physical partings exist at two
or three horizons in the mass. These may be fairly assumed
to indicate considerable changes of mode of deposition and
of animal life. One of these is the cessation of green

smooth shales, and the commencement of bright red sliale.

This is a most conspicuous plane of distinction. Another
occurs at a short distance below this on the top of the sand-
xein ore bed, over which lies a mass of green shale in part

calcareous.

This ore bed, which forms a very constant horizon over its
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whole outcrop in Perry county, will be adopted in this re-

port as the top of the Clinton group.

The base of the group remains, as always, at the top of the

Medina sandstone. This base T have never seen exposed.

so thai it is impossible for me to determine whether there is

an abrupt or a gradual transition.

In Perry county, therefore, the Clinton group, as here de-

fined and reduced, shows the following section :

Fossil iron ore and limestone, 2 feet.

Sand rook, 5 u

Fossil ore, 1 "

Sand rock, 5 "

( Shale, 160 "

I Iron sandstone, 2 "
Upper shale,

<j Fossil ore x „

{ Shale, 200 "

Iron sandstone, 10 "

Hard fossil block ore, 3 "

Lower shale, 600 "

Total thickness of Clinton group, 989 "

The thickness assigned to the different beds is not a con-

stant quality, and the diagram does not represent any actual

section. The measurements have been taken or estimated

where it was possible to obtain them, and the details will

be found in the account of the respective townships. Most
of them were obtained either at Millersfown or in the west

of the county.

The proportion of lime in the Clinton rocks increases

wesl ward, and the iron ore diminishes, and often disappears.

The only bed of iron ore which I have found in the west

of the county in the Clinton group is the sand-vein ore bed,,

the bed from which all the ore now mined at Millerstown

is taken.

On the other hand, there are several workable beds of

lime in Jackson and Toboyne townships which do not exist

further east, and which, in the absence of the thicker Lower

Eelderberg limestones, are sometimes resorted to by the

farmers to obtain lime.

Comparison with the Clinton of New York.

Though data, are somewhat imperfect and much more in-
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vestigation is required before any real correlation can be

established, yet the following comparison between the Clin-

ton in New York and in Pennsylvania may not be without

interest

:

New York. Perry County, Pa.

Limestone. Fossil ore and limestone.

Sand rock.

Iron ore. Fossil ore.

Sand rock.

Upper green shale. Upper green shale and ore.

Iron ore and limestone. Iron sandstone and fossil ore.

Lower green shale. Lower green shale.

Thickness, 80 feet 6 inches. Thickness, 989 feet.

Difference of opinion may prevail as to the identity of

the beds of iron ore but this is of little moment. They are

usually discontinuous and probably their horizons vary.

But it is impossible not to notice the close correspondence

in general between the two sections. No sandstone appears,

it is true, in New York, and little limestone in Pennsylvania
;

but such discrepancies must be expected, and are due to

difference of conditions during deposition. They are no

argument against correspondence.

The reduction of the mass of the so-called Clinton group
in Perry county brings it into close correspondence with

the typical beds in New York. There is nothing in the

New York Clinton like the great mass of red shale and the

overlying equally thick mass of variegated shale which oc-

curs in Pennsylvania.

The Clinton Lower Green Shale.

The solid mass of smooth, thin-bedded green shale is

persistent along the outcrop, but very few opportunities are

afforded for measuring its thickness or estimating its vari-

ation. Its upper portion is often exposed, but its lower

beds are seldom seen, and its contact with the Medina is

visible nowhere in the county to my knowledge.

These shales contain numerous thin beds of a red sand-

stone closely resembling the iron sandstone, of which they

were the geological precursors. They are scantily fossil -

iferous, but time would doubtless enable the geologist to

obtain a fair collection of species. Their exposures are
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chiefly in roadside cuttings in the western part of the county,

where the edges of the beds alone are exposed and the chance

of tinding fossils is much diminished

The Block Ore and Iron Sandstone.

A remarkable bed of very hard red sandstone occurs along

the whole Clinton outcrop in Perry county. It is never mas-

sive, seldom measuring more than 10-20 feet, and composed
of thin slabs two to three inches thick, but its power of re-

sisting the weather is remarkable. Years of exposure seem

to have no other effect than that of rounding off the corners

and dissolving or removing any soft or decomposable ma-
terial that it may contain. A consequence of this dura-

bility is that, though only in most places a thin bed, its

slabs cover large areas on the hillsides, and seriously inter-

fere with agriculture on what is otherwise good soil.

Five or ten feet thick in the northeast of the county, it

increases to the southwest, and in Madison township meas-

ures at least 20 feet. Further south I have had no oppor-

tunity of obtaining its exact thickness ; but in the Blue

mountain near Landisburg it probably exceeds 20 feet.

The lower portion of the Iron sandstone is the hard, fossil

block ore of the northeast of Perry county. It is about 21

feet thick and of good quality, but is nowhere worked at

present, nor exposed, so far as I am aware except near Mil-

lerstown. It does not extend over the county. I have found

no trace of it in the southwest where the Iron sandstone is

best displayed.

The Clinton Upper Shale.

This shale, like that below it, is only well exposed in the

west of the county, where it contains more limestone than

in the east, but the ore is absent. A good section through

these beds is shown where the road crosses the Little Illi-

nois valley and Brown's run ; of this section, an account will

be found in (he report on Toboyne township. It proves the

absence of the ore beds very conclusively.

The fossil ore of this shale, like that below it, lies under a

thin bed of lion sandstone. It is about out 1 foot thick and

has been opened near Millerstown, but to very small extent.
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All attemr>ts to find this bed of ore in the west of Perry

county will fail unless it should, as sometimes happens, oc-

cur in lenticular masses or pockets, in which case accident

alone is likely to reveal it. The greater quantity of lime-

stone in the Clinton group of the western townships is

a strong reason for doubting the presence of iron ore at this

horizon.

Tlie Sand Bock and Sand Vein Ore Bed.

This is the most important seam of ore in Perry county

and the one which has contributed more than any other to

its wealth. From it is taken all the ore mined near Millers-

town, and, with small exceptions, all that has ever been

mined there. It is of good thickness, from one foot to

eighteen inches, but variable, and lies on top of the sand

rock so that its extraction is easy. On both sides of the

river immense quantities of ore have been taken out during

the past fifteen years and the bed has been joroved at vari-

ous places up the Raccoon valley. At some of these it is

hard and too expensive to mine ; at others it is soft, but the

distance from railway and canal is a great obstacle. In the

present depressed state of the iron trade little is done ex-

cept close to the river.

This is, however, the bed which may be sought with the

greatest prospect of success in the west of the county. In

numerous places there are evident indications of its pres-

ence, as in Kennedy's valley, on Buck hills and Coneco-

cheague mountain. It is present, too, apparently in good
quantity and quality. Should improved communication in

the future render this ore available, some land in the west

will become much more valuable than now.

The Ore Sand Rock is an unfailing guide to the place of

the ore if present. As shown in the section it lies close on

the top of the rock. The small, thin bed in the sandstone

has no economic value even at Millerstown. and elsewhere

I have not seen it.

The following analysis of the ore from this bed north of

Millerstown on the river was made by Mr. A. S. McCreath,

chemist to the survev :

4F\
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Sesquioxide of iron, 78.571
" " manganese, 021

Alumina, 4.927

Lime, 510

Magnesia, 213

Sulphuric acid, 042

Phosphoric acid, 1.502

Water and organic matter, 6.015

Siliceous matter, 8. 170

Metallic iron, 55.000

Phosphorus, 656

In some places, as in Kennedy's valley, on the land of

Mr. Egolf, this ore is very fossiliferous. The sand rock

which contains one bed of ore and supports the other is

itself a remarkable formation. It extends along the whole

outcrop, varying, like the Iron Sandstone, somewhat in

thickness, but where thickest, even in the west, not exceed-

ing twenty feet. Some of its beds are very hard and flinty,

but the upper part, immediately under the ore, is soft and
pliable and very fossiliferous. It is one of the most .im-

portant contouring rocks in the middle of the western town-

ships, rising in several low rolls or arches and being the re-

sisting layer in the Chestnut hills and other parallel ranges

which have no distinct names. Fine displays of its bent

strata may be seen near Beavertown at what are called the

"Rainbow rocks," also near Andersonburg and near Bist-

line's mill, and in numerous other places.

Fossil aspect of the Clinton beds.

Very few fossils have yet been found in the Lower shale,

chiefly from the difficulty of finding good exposures.

The Iron sandstone is also in few places fossiliferous but

some specimens have been found which promise to be of

considerable interest. There is no question however of the

age of these two beds.

The Upper shale is often abundant in fossils, and their

affinity is unmistakable: e. g. Beyrichia lata, Calymene

Clintoni, and C. Blumenbachi. The same species occur

abundantly in the Sand-rock, and Beyrichia lata, and Caly-

mene Clint'on i continue up into the overlying Sand-vein,

where l hey an 1 associated with Ormoccrasvertebratum, Hall.

We have therefore paheontological evidence, at present
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scanty it is true, but quite satisfactory, of the persistence

of a characteristic Clinton fauna with the Sand-vein ore bed.

Here however the Clinton fauna, pure and alone, ceases.

Above the Sand-vein ore (or limestone) comes a mass of

green shale and thin hard limestone bands in which fossils

are scarce, but from which. I have obtained two or three

species. Among these are Lingula oblonga, Hall, found

in the Clinton group of New York and Beyrichia notata,

Hall, described from the Lower Helderberg of that State.

There are also some Lamellibranchs not yet determined.

We have here therefore a mingling of the Clinton and
Lower Helderberg faunas indicating passage beds from the

one system to the other, such as should be looked for at all

such changes of horizon. The commingling of species is

limited, so far as my observations have gone, to the belt of

green shales and limestones here mentioned.

Immediately above comes the Bloomsburg Red Shale which

is almost barren. Only in one or two places has it yielded

any fossils that bear upon this question, and those two are

the well-known Lower Helderberg forms, Beyrichia notata %

Hall, and Leperditia alia, Conrad. No Clinton form has

yet occurred.

Paleontology therefore fully bears out the proposed sep-

aration of No. V of Rogers thus :

—

Onondaga group, Bloomsburg red shale. (See Report G 7
.)

Passage beds, Green shale and limestone.

/ Sand-vein ore bed.

Ore, sand-rock, and fossil ore.

Upper green shale and fossil ore.

Iron sandstone.

|
Hard fossil block ore.

I Lower green shale.

Clinton group, ^

These beds are thus correlated with those of the First

Survey of Professor Rogers, (Vol. 1, p. 132.)

Onondaga, Bloomsburg red shale, Surgent Red shale.

Passage beds, Green shale, " Upper shale.

( Ore sand-rock, " Ore sandstone.

Upper green shale and ore, \
" Lower shale '

Clinton, |
B

) « Upper slate.

i

Iron sandstone and ore, " Iron saruNtone.

L Lower green shale, " Lower slate.
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The Niagara Group wanting.

Prom the identification here established it follows that

nothing is left to represent the Niagara group in Perry

county. If any representation of it existed it should lie

at the top of the iron ore capping the Clinton group. But
the green shale of the passage bed has yielded no fossils

that can characterize a bed of that age. They hold, as

shown above, a mingled fauna of the Clinton and Lower
Helderberg ages. Consequently the Niagara group cannot

be recognized in Perry county.

The rapid thinning of the Niagara group in New York
would prepare us for this conclusion. Two hundred and
forty feet thick at Niagara Falls, it dwindles down to

about one hundred and thirty feet in Wayne county near

Rochester. In southwest Ohio it scarcely exceeds 50 feet.

The Onondaga group. (Vb.)

Immediately overlying the beds just described at the top

of the Clinton group, is a mass of shale with a few inter-

bedded sandstones 1500 or 1600 feet thick. These constitut-

ing the upper part of Rogers' No. V, should occupy the

place of the Onondaga of the New York series.

The Onondaga, Salina, Salt, or Gypsiferous group of New
Yoik consists, like the above-mentioned strata, of a mass
of shales of various colors, and as the names imply yielding

salt and gypsum. The total thickness given by Yanuxem
in the report of the Third district is about 700 feet, divided

as shown below. The section in Perry county is given in

another colnmn for comparison.

New York: Perry co., Penna,
Magnesian rock=limestone with

styolites.

Gypseous bed, (upper,) . .

^

Porous (vermicular) lime- I

, j> . Gray calcareous shale, 200 feet.

Gypseous bed, (lower,) . . j

Variegated shale, red and green, . Variegated shale, red and green, 700 ft.

Bloomsburg red shale, Red shale, 700 ft.

The thickness of the group in New York varies from 300
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to 1000 feet. Its thickness in Perry county is about 1500

feet.

Onondago red and variegated sliales.

A very close agreement may be observed between these

beds in the two States. In both they consist at base of a

thick mass of red shale overlain by another of varying col-

or. Indeed the descriptions given of these lower beds in

New York might be copied literally and applied to the Penn-

sylvanian rocks.

Yanuxem says (Rep. on 3d District, p. 96) of the red

shale : "The great mass is of a blood-red color, fine-grained,

earthy in fracture, breaking or crumbling into irregular

fragments." And of the variegated shale he says (p. 97)

:

"It consists of shales and calcareous slate of a light green

and drab color, intermixing and alternating with the red

shale at its lower part." Thus we have at the top of the

series, green, then red under it, green, red, bluish-green and
yellow, this latter by exposure to the air ; then green and
red layers with a little white and greenish sandstone, being

several repetitions of the first two, and finally red shale as

the lowest visible mass.

No better description can be given of these two groups

as they occur in Perry county.

The thickness of the separate beds is not mentioned in

the Report of the New York Survey, but in Perry county

they form two masses of about 700 feet each, giving to the

whole group, as usual, a thickness considerably greater than

that which it has in New York.

Again (p. 97) : "In several localities the red shale shows
numerous green spots, varying from an inch or two to sev-

eral inches in diameter." "The red shale presents a thick-

ness of from one to nearly iive hundred feet, yet nowhere

has a fossil been discovered in it, or a pebble, or anything

extraneous excepting a few thin layers of sandstone."

Similar green spots occur in the Red shale in Perry

county, as near ^Yaggoner's mills and other places. The
great scarcity of fossils is also remarkable, though they are

not totally absent in Pennsylvania, as will be seen below.
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These Red and Variegated marls of the Onondaga group
occupy a very large area of Perry county, especially in the

west, where they are exposed by the erosion of the over-

lying beds. The Red shale area is fringed along its whole,

or nearly its whole, outcrop by the A^ariegated shales, which

run out into long tongues as shown on the geological map.

The whole of the long strip running from Loysville east-

ward, with the exception of a small part near Loysville,

consists of the Onondaga variegated shales. Both these

and the underlying Red shales form a warm fertile soil

when disintegrated, and for this reason the wrest of Perry

county is a better farming district than the east.

Onondaga Bloomfteld sandstone.

Near the top of the second division of the Onondaga
variegated shales occurs a thin bed of soft friable sand-

stone, breaking up into rectangular, brick-shaped fragments.

Like the shales it is of varying colors, dull reddish and

greenish, and is about ten feet thick. Being harder than

the beds adjoining it, its presence is usually indicated by a

well-marked low ridge running along its outcrop. This

may be well traced in Centre township. It passes under

New Bloomfield, and a good section of it may be found on

the road to Newport, half a mile east of the town. Other

sections are visible at various places along the voile}' road.

This sandstone is one of the beds containing Leperditia

alta in great abundance, both at New Bloomfield and at

Landisburg. It also possesses great interest and importance

from having yielded the fossils of which an account will be

found in another place.

This is no doubt the bed which Prof. Rogers describes in

Geol. Penn., 1858, (p. 329.) ''In the upper part of this mass,

the Scalent gray marl, near the bottom of the Scalent

limestone, there is a bed of argillaceous sandstone in layers

of various colors, dull red, gray, white, and greenish. This

rock which breaks up into small rectangularfragments has

a total thickness of only 8 or 10 feet, and yet owing to its

superior hardness to the underlying marls it generally forms

a decided feature to the surface, occupying a low ridge by
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which it and the strata adjoining it may easily be recog-

nized."

It occurs however near the top of the Variegated shale,

not of the Gray shale, in which horizon no such bed exists

in Perry county.

A great error in stating the thickness of the Variegated

marls also occurs on the same page. They are said to be

" probably not more than 100 feet thick," near Tuscarora

mountain. They are 700, as stated above.

Onondaga gray shales.

In regard to the uppermost part of the New York Onon-

daga deposit the comparison made above is also to a great

extent true. The description given of it is largely appli-

cable to the upper part of these Pennsylvanian shales, the

Scalent gray marls of Rogers. Vanuxem says, (p. 99 :)

"The great mass of the deposit consists of rather soft yel-

lowish or drab and brownish colored shale and slate both

argillaceous and calcareous." So in Perry county, though

seldom well exposed, the mass is of this kind. It contains

" argillaceous and calcareous slaty and more compact masses

which are hard."

But there is no evidence in Perry county of the presence

of those concretions of gypsum which characterize the upper

part of the Onondaga in New York, and which together

with its brine springs render it the most valuable rock in

the State. The gray shales contain no valuable mineral ex-

cept the lime which enters largely into their composition

and which gives the soil derived from their disintegration

a value almost equal to that of the adjoining "limestone

land." Their area is not large, forming only a narrow fringe

between the variegated shale and the base of the Lower
Helderberg limestone. Owing to their softness, also, they

are seldom exposed.

The great barrenness of these shales in the matter of

fossils prevents the production of satisfactory evidence

of age. Only two or three species have rewarded a con-

siderable amount of search. Of these the only one that

occurs in any quantity is Leperditia alia, which has been
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found in tlie Red shale in a few places abundantly, near

Buffalo Mills, for example, in the Buffalo valley, Saville

township. It is also found in the second division—the Va-
riegated shale—in Centre township, and becomes exceed-

ingly abundant in its upper portion, whole slabs being com-
pletely covered with its casts. The Gray beds afford few
opportunities for examination ; but it (L. alta) runs up
through the massive limestone which in this county makes
the lowest division of the Lower Helderberg rocks. Abovo
that level I have not found it. In regard to this species

in New York State, Yanuxem says, (1. c, p. 99:)

"At one place only I succeeded in finding fossils in the

second deposit, (the Variegated shales,) consisting of Cy the-

rmae (Leperditiae) about half the size of those in the groups

above and below the salt group." In this respect, there-

fore, the correspondence is exact.

No fossils having been found in the red shale in New
York the presence of Leperditia alta in those of Perry

county, though not without importance, does not bear on

the correlation. It has been mentioned that in the green

shale passage beds at the base of the red shale the Lower
Helderberg species Beyricliia notata has been found. This

may seem at first an objection against the classification here

adopted. But when we consider that the range of Leper-

ditia alta has been extended downward to the red shale,

there is no improbability in supposing that Beyricliia no-

tata which ranges equally high may descend a little lower.

It would not be wise to decide against an arrangement that

so well harmonizes with many facts on account of so small

an objection as this. Neither palaeontology nor strati-

graphy must decide such questions alone—they must work

hand in hand. Moreover, as the red shale in New York is

reported barren it is impossible to compare the two beds in

this respect.

In the geology of the Fourth district Prof. Hall describes

eight species from the Onondaga shale, but does not say

from which division they were obtained. The locality of

seven of them, Newark, being near the south line of Wayne
county, it may be inferred that they do not belong to the
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red shale. The only other species named by Prof. Hall is

a eurgpterus from Williamsville, Erie county, which cannot

be from the red shale, as that bed is said not to be found

west of the Genessee. Its indications are of Lower Helder-

berg affinities, in this respect agreeing with those of Leper-

dltla alta and Beyrichia notata above-mentioned.

Onondaga Bridgeport sandstone.

In the mass of red shales comprising the lower part of the

Onondaga lies a bed of hard flinty sandstone deserving some
notice. Its occurrence in so thick a mass of shale is very

surprising as is also its small extent. It is merely a local

patch of quartz sand thinning out in all directions from a

center near Bridgeport, whence the name.

It is difficult to account for the presence of so large a mass

of this material so deposited. From what source can it

have been derived ? How was so limited a mass of sand

transferred or deposited in a thick mass of red shale with-

out connection with any other similar deposit ? A similar

bed, perhaps the same, may be seen in the red shale near

Bistline's mill, in Madison township. It is only two feet

thick. (See report on Madison township.) No sign of any
such bed can be seen at other exposures of the red shale at

intervening points, as at Waggoner's mill, where an almost

complete section can be got.

The two exposures of the Bridgeport sandstone, at which
it is best shown, are near Bridgeport, on the bank of Sher-

man's creek and near Mr. Egolf s mill, in Kennedy's val-

ley. For details of these see report on Tyrone township.

The occurrence of these two beds at so distant places with

no signs of similar beds at intervening stations, suggests the

possibility of a shallowing of this part of the ancient ocean

over a considerable area, producing sand-banks on which
the heavier material was accumulated, while the finer parts

were swept away. This, if true, must be accompanied by a

less thickness of the red shale under and near the sandstone

deposits. Of this, however, I have found no evidence. The
only place where an opportunity of making such a meas-

urement has offered itself being in Madison township, near
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Bistline's mill, where the sandstone, about 5 i'eet thick, lies

on 500 feet of Red shale, and under about 200 feet more,

giving as a total amount 700 feet, the same as elsewhere.

In this connection may be pointed out the approximate

contemporaniety of the formation of these beds of sand-

stone, however deposited, with the shallow water or dry

area in Rye township at the close of the Onondaga area.

See report on Rye township.

No. VI. Lower Hetderberg group.

The rocks of the Lower Helderberg group possess in this

county a well defined summit, but an ill defined base. Up-
wardly they stop at the base of the Oriskany sandstone,

but downwardly they graduate into the shales and marls

of the just described Onondaga group. It is consequently

impossible to draw a clear plane of division between these

groups, and certain passage beds must remain debatable

ground. In this case also the classification adopted is

merely provisional pending the collection and study of fos-

sils from these beds in other parts of the State, many of

the beds being almost barren in this county.

The Lewistown (Bossardville) limestone.

The Lower Helderberg rocks, largely of limestone, are the

only beds much quarried for lime. Commencing below we
find, first, a mass of hard, dark, often bituminous and
sparry limestone, in beds several of which are from two to

four feet thick. Above and below these they become thinner

with increasingly numerous partings of shale. This massive

limestone is the lowest to which the name of the Lower
Helderberg is here applied. Minute examination of a

weathered surface shows that it is composed of alternate

very thin layers, which show darker and lighter tints but

no tendency to separate. All these beds are burned at dif-

ferent places and yield ordinary quicklime. I have seen no
indication of hydraulic properties in any of them. The
burnt stone slakes readily in the air. The thickness of this

part of tin' group, so far as can be judged from numerous
l)ii t imperfect exposures, does not exceed 100 feet.
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The Clark's Mill beds.

Overlying this is another mass of thin-bedded limestones

and calcareous shales in some places, perhaps generally,

from 100 to 150 feet thick, yielding a lime of the same
quality as the last, but from its less massive and more shaly

nature seldom opened where the other is accessible. I

have found but one good exposure of these beds in the

county. This has afforded the typical section an account

of which may be found in the report on Centre township.

(See Clark's Mill section.) A striking feature of these beds,

wherever exposed, is the abundance of their fossils, which

consequently afford the means of a full collation with those

of other places, especially of New York.

The yelloic flint shale.

Towards the top these beds become very corniferous, the

limestone giving place to black chert in lenticular sheets

often with a limestone crust. Higher still follows a thick

mass of shale with bands of yellow flint which I have found
nowhere well exposed in the county. At the same time its

outcrop is very well marked along the whole space between

the limestone and the Oriskany sandstone, and it forms in

connection with that next to be described the soil known
all over the county as "Flint-gravel." The flint lies appar-

ently in thin sheets which break up readily under the ac-

tion of frost and become bleached by the air and light, so

that the fields present a perfectly white surface and are

sometimes so thickly covered with stones that it appears as

if no crop could grow on it. Yet it is not unproductive,

but ranks high among the soils of the county.

The white flint shale.

Above this yellow hint shale lie two beds of white flint

more massive but only exposed in a few places, as, for in-

stance, at Half Falls mountain, near the mouth of Cocalamus
creek, and in the northwest of Juniata township. It crops

out in two beds each about twelve inches thick and sepa-

rated by about two feet of shale. This flint cambers the

fields along its line of outcrop with masses often measuring
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a cubic foot, and must consequently be picked off by hand
before the land can be cultivated. In this it differs from

the yellow flint, which breaks down into small pieces which

do not interfere with the plow. The white flint is also

very fossiliferous, the yellow flint being comparatively

barren, and its fauna may be examined on the huge stone-

piles which often skirt the fields along its outcrop. Owing,

however, to the square-fracturing and brittle texture of the

stone it is almost impossible to secure specimens without at

the same time carrying away a great weight of the stone.

At a few feet above these white flint shales the Oriskany

sandstone appears in full force, the transition being appar-

ently abrupt though nowhere exposed.

b£

Section of Lower Relderoerg rocJcs

kany

Wh
Oriskany sandstone.

f
White Flint shales 10 feet,

^
' Yellow Flint shale 80 "

Black Cherty limestone, 8 "

( Tentaculite bed,

Polyzoon bed,

Beyrichia granulata bed, .

<J
I

Leptaena bed, } 348
Clark's mill

^ Stromatopora bed, .... 150 "
ljime shales, i

,

Sphcerocy&tites bed, ....
Rhynchonella bed,

|
Murchisonia bed, ....

I Beyrichia notata bed, . . .

Lewistown Limestone, massive, 100 u )

Full details may be obtained from the township reports.

The lime shale, though very persistent, is apparently absent

at the exposure under Half Falls mountain.

The following section will enable the reader to compare
the Lower Helderberg rocks of Perry county with the ex-

posures in New York as given in the survey of the State :

New York. Perry co.
}
Pa.

Upper Pentamerus limestone.

Enorinital limestone, Flint shales.

I >«lt liyris (Spirifera) shaly limestone, . . . 1 Lime shales>
Lower Pentamorns limestone, . . . . )

Water lime, (Tentaculite limestone,) .... Massive limestone.

It is difficult to correlate these two sections with any de-
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gree of minuteness, but there is a general resemblance which

is not to be overlooked. In a palseontological sense also

there is both agreement and discrepancy.

In the Lewistown massive limestone very few fossils can

be found in Perry county, and the only one that can be

looked for with any reasonable expectation of success at

most exposures is the little Leperditia alta, Conrad. As
this species has thus far not been seen in any of the higher

divisions, but ranges downward to a great distance, it can-

not be called a special characteristic of this limestone in the

county.

In Xew York the Water-Lime is characterized by this

Leperclitia, and by several other species, among which is

Tentaculites ornatus, Hall, (= T. gyracanthus, Eaton ; T.

irregularis, Hall,) a species which in Perry county occurs

at a higher level (see section) with Spirifera Vanuxemi,
Hal],(=Ort7iis plicata Yanuxem.)

The lime shales of Perry county correspond well in a gen-

eral way with the Lower Pentamerus limestone and the

Delthyris shaly limestone of New York, though, on de-

scending into minute details, the resemblance is less close.

This is, however, no more than should be expected con-

sidering the distance that separates the two places. We
have in both the same profusion of fossils, the calcareous

composition of the rocks, and, to a great extent, the same
species prevailing on slightly different horizons. The fol-

lowing partial catalogue will show the general resemblance

between the faunas of the two States.

Partial list offossils common to the lime sliales of Perry
county, Pennsylvania, and the Lower Pentamerus lime-

stone and Shaly limestone of New York :

Discina discus, Hall. Meristella Icevis, Vanuxem.
Strophomeria rugosa, Dalman. " bella, Hall.

Rensselceria mutabilis. Hall. Merjambonia avicaloidea, Hall.

Rhynchonella nucleolata, Hall. Murchisonia minuta. Hall.

" formosa, Hall.

This list might be much extended by further study and
collection. The total absence of the genera Platyceras and
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Pentamerus is worthy of notice, no specimens having yet

been obtained. It should, however, be borne in mind that

only one exposure (Clark's mill) has been closely examined,

this being the only good one found in the county.

The Flint shales overlying the Lime shales afford few fos-

sils except in one horizon—the White flint These beds are

often crowded with casts among which Sp. macropleura,

Conrad, and Stropliomena rtigosa, Dalman, are especially

abundant. At the base of these shales the bed immediately

overlying the black cherty limestones, and perhaps the

latter also to some extent, abound with silicified crinoidal

joints and may perhaps be an equivalent of the encrinital

limestone of New York. There is however nothing in the

New York section resembling the immense flint deposit of

Perry county. These however are apparently of limited

extent, as I found no sign of their presence in Huntingdon
county, where, at the Mapleton sand -works, a good section

is shown in the tunnel by which the sand is brought out of

the quarry. The whole interval there shows only soft shale

of different colors, chiefly red and yellow.

It appears then that with a general resemblance amply
sufficient to establish their correspondence, there are num-
erous smaller discrepancies such as would be likely to ap-

pear at a distance of between 200 and 300 miles from the

outcrop in New York.

No. VII. Oriskany Sandstone.

This remarkable but variable bed is found in Perry county

in almost every place where its outcrop might be expected.

Ir forms one of the most conspicuous features of the map,

zigzagine back and forth as the various minor folds in the
C5 O O

strata bring it to the surface. It nowhere exceeds 20 or 25

feet in thickness ; it varies from white through yellow to red,

and in hardness from pure sand to a llinty rock. In some

places ir is a mass of small white quartz pebbles like white

beans ; in others it is a clean sandstone.

In Pfoutz's valley it is very thin or in some places en-

tirely absent.

Along Sherman's creek it attains its greatest development.
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It is often fossiliferous, but the fossils, or rather the casts,

are indistinct and fragile.

In the northwest part of the county it is very ferrugi-

nous sometimes simulating a poor iron ore, but in no part

of the county does it yield anything of commercial im-

portance except an inferior stone for rough walls. Neither

glass-sand nor iron-ore has been found in it.

Its pulpit rocks often afford picturesque scenery, especi-

ally near Bloomiield.

In those parts of the county where the Lower Helderberg

limestones are specially folded the Oriskany sandstone is

usually included in the fold, occasionally inclosing the Mar-

cellus ore and shales ; but as often these have been nipped

out and the sandstone alone remains.

The extension of so thin a sandstone over so wide an area

makes the question of the mode of its formation both dif-

ficult and interesting. No local cause can explain its

origin. The most probable opinion seems to be that it in-

dicates an age when from some cause, perhaps subsidence

elsewhere, the flat bottom of the palaeozoic ocean was laid

dry, and the waves sorted and sifted the accumulated ma-
terial, washing away the finer and lighter j:>ortion and accu-

mulating the coarser and heavier on banks and shoals and
spits, distributed according to the direction of the winds

and currents, but with tolerable uniformity. The adoption

of this opinion, it must be remembered, implies the admis-

sion of great destruction of preexisting deposits in order to

form so vast sand beds, for the shales underlying the Oris-

kany, though flinty in Perry county, do not usually afford

much siliceous material. This view is beset with fewer dif-

ficulties than any one which involves the introduction of rhe

sand from outside the Oriskany area and its even distribu-

tion.

The absence also, now certain, of the next overlying

group, the Upper Helderberg or Corniferous, strongly con-

firms the belief that Perry county and the adjoining part

of Middle Pennsylvania was dry land or shallow water dur-

ing this interval. To some extent then the Oriskany sand-

stone of Perry county may be coeval with the Corniferous
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limestone of surrounding districts. Apparently, too, the

black Marcellus shale is thinner than in many other parts

of Pennsylvania—a fact quite in harmony with the above

suggestion.

We may possibly, therefore, have in the interval and gap
between the Oriskany Sandstone and the Marcellus a second

dry land area in Perry county considerably later than that

described in the report on Rye township.

No. VIII a. Upper Helderberg (Corniferous) group.

The Upper Helderberg or Corniferous Group being, as

above mentioned, absent over the whole county, the lowest

of the Hamilton rocks rest directly in most places upon
the Oriskany Sandstone. For the reasons which have led

to the adoption of this opinion the reader is referred to the

report on Madison township.

No. VIII b. Marcellus limestone and black shale.

Overlying the Oriskany sandstone is a series of shales

and limestones which palseontological evidence places in the

Marcellus division of the Hamilton group. They are all

constant, except in the southeast, but vary in thickness at

different outcrops in the county. The lower portion of this

series has been regarded as the representative of the Cornif-

erous limestone of New York, but my observations decide

against this identification.

The Marcellus beds in Perry county may be thus divided :

5. Marcellus Black Shale, 100 feet
^

4. Marcellus upper iron ore, 2 "

3. Marcellus Limestone, 50 " \ 204

2. Marcellus Lime Shales, 50 •«

1. Marcellus lower iron ore, 2 " J

Oriskany Sandstone.

1. The lower iron ore is of little value ; it has been dug
for paint in one or two places but is worthless as an ore.

(See chapter on iron ores.)

2. Marcellus Lime Shales. This bed is of very uniform

thickness wherever it appears throughout the county. It

consists of thin beds of a very argillaceous gray limestone

and of shale of the same color. In most parts of the county
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it has yielded no fossils, or they are so indistinct and diffi-

cult of extraction as to be nearly worthless, but at its north-

ern exposures it is fossiliferous and here was obtained

the evidence of its position. ('See report on Madison town-

ship.

3. The Marceilus Limestone is only a continuation up-

ward of the shales with an increase of lime to such an ex-

tent that the beds are very hard and solid, especially in

Madison township, and can be burnt into good lime. They
are for the greater part of their thickness interbedded with

thin seams of dark shale, which gradually increase in

number and thickness until they merge in the overlying

beds of the black Marceilus.

4. The Marceilus Upper Iron Ore will be found described

in the chapter on the iron ores.

5. The Marceilus Black Shale. This formation presents

few features of interest in the county. It is almost unfos-

siliferous at all the exposures where I have examined it.

Its thickness is very uniform. At its base it is very ferru-

ginous and even pyritous, but these features disappear up-

ward, the blackness diminishes and it passes gradually into

the base of the Hamilton Lower Shale. The exception to

be noted in regard to the fossils is that at almost every out-

crop in the county the lower beds yield in great abundance
tliH mi ante vegetable remains which have been described

from beds of similar age in Canada, by Dr. Dawson, under

the name of Sporangites. I
See *

' On Rhizocarps in the Palae-

ozoic Period." Dr. J. W. Dawson.) The same or similar

fossils have been reported by Prof. E. Orton, of Columbus,

Ohio, from the Marceilus beds of that State. Whatever
-^ils may be their wide extension on this horizon is

thus rendered certain.

The soil formed by the disintegration of the Marceilus

black shale is among the poorest in the county but it yields

the very best material for roads. Accordingly the roads

upon it^ outcrops or near them are often smooth, dry. and
hard, as rhos<- at Little Germany and Centre Mills. Un-

fortunately thes^ outcrops are few and far between.

5 P.
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No, VIII c. Hamilton group.

The Eamilton group in Perry county consists of a great

mass of strata comprehending almost all kinds of sedi-

mentary material. The following section represents its

general components and dimensions including the Mar-

cellus :

Hamilton Upper Shale, 200'— 300'
j

Hamilton (Montebello) sandstone, 500'— 800' ? Average, 900'

Hamilton Lower Shale, 400— 500' )

5. Marcellus Black Shale, 80'— 120'

4. Marcellus Iron Ore, 2'— 14'

3. Marcellus Limestone, 10'— 40'

2. Marcellus Lime Shale, 20'— 40'

1. Marcellus Lower Ore, 2— 3'

Oriskany Sandstone.

The Hamilton lower shale.

The lower shales of the Hamilton group consist of about

500 feet of olive sandy shale often with interbedded thin

sandstones of the same color. They are generally much
stained with iron toward the lower portion, sometimes con-

taining thin layers of poor hematite. Downward they grad-

uate imperceptibly into the upper beds of the Marcellus,

growing darker and darker. Upwards they pass as imper-

ceptibly into the basal beds of the Hamilton sandstone, be-

coming more and more sandy until solid sandstone ensues.

Their thickness is very constant, apparently greater in the

northwest ; and they extend over the whole county except

the small district on the southeast described in the report

on Rye township.

These shales are soft and their disintegration has in part

produced the broad valleys that usually run along between

tin* ridge <>1' Hamilton sandstone and those of the Oriskany,

if the Latter is hard enough to form one; if not, the val-

ley eroded in the Lower Hamilton shales blends with that

of the Marcellus, Oriskany and the upper part of the Lower

Helderberg.

The soil produced by the disintegration of these shales is

lean and poor, and easily distinguishable by its whitish

hue. In some places it extends over considerable areas, as

ai the west end of Dick's hill, about Little Germany, and
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south of Sandy hill. But they are usually of less width and

much covered with wreckage from the Hamilton sandstone,

or Oriskany. or both.

The Hamilton Montebello sandstone.

The Hamilton sandstone is one of the most remarkable

deposits of Perry county. Lying in the midst of a vast

mass of material, consisting almost entirely of shale, it has

the appearance of being out of place to the geologist accus-

tomed to look on the Hamilton as essentially a soft group.

The valleys excavated in the Hamilton shales in most parts

of the pakeozoic belt here give place to high, rough, wooded
ridges, especially in the southern part of the county.

Turkey ridge, and Wild Cat ridge in the northeast, Rac-

coon ridge, Buffalo hills, Mahanoy ridge, Dick's hill and its

geological continuation, Rock hill, in the central portion of

the county, with Pisgah hill and Little mountain in the

south, are all formed by the outcrop of this sandstone. Some
of these are high, rough and untillable, others are compara-

tively smooth and accessible. The difference is due to two

causes—the hardness and the dip of the sandstone. In

Mahanoy ridge the strata are nearly vertical, and the ridge

is steep and rugged. In Buffalo hills and Dick's hill the

beds dip at about 45°; while in the neighborhood of Sandy
hill the dip is very gentle, and the range is cultivated to its

top on the south side. Then again the proportion of sand

rapidly diminishes toward the north and west, especially in

the middle of the bed. This also tends to diminish the

steepness and roughness of the ridges.

At its southeastern exposure near Marysville, this sand-

stone attains its greatest thickness and hardness, a thick-

ness amounting to about 800'. Prom this point it gradually

thins away, the upper and lower beds persisting farthest,

and the intermediate shale becoming constantly thicker,

until it at length becomes two distinct thin sandstones, with

an intervening thick bed of softer material. This change
may be detected in Perry county. At Montebello narrows

the Little Juniata has cut its way through the lower hard
bed and has then flowed for nearly half a mile parallel to
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thf ridge and between the two sandstones, at length cross-

ing the upper, thus producing a zigzag channel. Evident

traces of t lie change may be seen in Pfoutz's Valley and near

Sandy hill. But outside the limits of the county it becomes
manifest. At and near Huntingdon the two sand layers

may be distinctly traced only a few yards thick, the upper
being the heavier, and the great mass of the bed has become
shaly. This is only 60 miles in a straight line from its point

of greatest development on the Susquehanna. The Hamil-

ton sandstone is, therefore, a mass of coarse material, inter-

calated near the middle of the group, and spreading fan-

wise as from a center near Marysville. dying away and at

length disappearing as it recedes from that point. Further

details and deductions from the observed facts on this

stratum will be found in the report on Rye township.

The Hamilton upper shale.

These shales extend, so far as my observation has reached,

over nearly all that part of the county occupied by the Ham-
ilton sandstone. It overlies that formation, being separated

from it only by the Montebeilo fossil ore. The transition is

much more abrupt than that between the lower shale and

the sandstone. The shale is also much smoother, contains

very little sand, almost none toward its upper part, is pecu-

liarly soapy to the touch, olive green in color, with ocherous

weathered surfaces for the most part, and in its uppjer por-

tion remarkable for the abundant fossil fauna which it

yields, altogether of marine types. These fossils are also

ocherous or black from the presence of iron.

The Hamilton upper shale lies along the slopes of the

Hamilton sandstone ridge, and is usually much concealed

by the fallen wreckage. It is exposed, however, at several

places on the south side of Mahanoy ridge, near Bloomfield ;

near Drumgold's tannery on Sherman's creek, in Carroll

township ; near the crossing of Inoculate run on the New-

port Bloomfield road ; between Buffalo hills and Little Buf-

falo creek on the land of Mi-. Toomey, &c, &c.

The Hamilton upper shale may be divided in Perry county

into the following beds :
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( Fenestella shale, 15 feet.

Hamilton I Tropidoleptus shale, 15 "

upper ^ Barren shale, 200 "

shale. j Paracyclas shale, 2 "

{ Montebello fossil ore, 2 "

Hamilton Montebello upper sandstone.

The two uppermost of these beds have proved the

richest fossil iferous strata in the county, having yielded

more than a hundred species of fossils described and unde-

scribed. No clear line of demarkation can be drawn be-

tween them, the upper being marked in most places by a

profusion of Fenestella, especially near the top ; and the

lower by an abundance of the fossil from which it derives

its name. This species is not, however, confined to one

horizon. It ranges down into the Hamilton sandstone, in

the upper layers of which it is exceedingly abundant. In

the intermediate Barren shales few or no fossils can be found
;

and in the Paracyclas shales below them the species differ

largely from those in the uppermost bed, Paracyclas Virata

being the more characteristic form. The iron ore will be

described elsewhere.

No. VIII d. Genessee group.

This group was not recognized until a late date in the

work, and its barrenness renders its identification difficult.

Lying, however, as 200 feet of black, almost unfossiliferous

shale, between the fossiliferous Hamilton upper shale and
Portage shale, its place became evident as soon as those were
identified, and by this means it was traced over the county.

Its lower beds yield the Genessee species Styliola fissurella

near New Bloomrield. Its total thickness is not more than

200 feet.

No. VIHe. Portage group.

Like the Genessee, these rocks were among the last identi-

fied, but are very constant, and their fossils sufficiently

abundant to occur at most localities. The commonest and
one of the most characteristic is the Cardiola (Avicula)

speclosa. described by Prof. Hall, from the Genessee of

New York. Other species also occur, some of them ap-
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parently new. Localities will be found mentioned in the

reports on the townships. The thickness does not exceed
about 200 feet.

No. Vlllf. Chemung group.

The rocks of this age occupy a large area in the county
along three separate outcrops.

The most northerly of these is a curve coming out and
running round the west end of the Buffalo syncline. Its

extreme length is about 44 miles.

The second or southern outcrop of the Chemung shales

is a similar curve running round the west end of the Cove
sycline. The total length of this curve is about 26 miles.

Between these two outcrops is another of less extent, a

long narrow monoclinal strip skirting the south slope of

Mahanoy ridge. It is originally the northern part of a third

syncline which lay between Mahanoy ridge and Dick's hill,

the southern portion of which has been cut off by the Perry

county fault. Eastwardly also this Chemung outcrop is

limited by the duplication of the Hamilton rocks at the

end of Mahanoy ridge, which forms the continuation on

another line of the Perry county fault and the third sum-

mit of Half Falls mountain. The details of this continua-

tion and repetition of the fault will be found in the report

on Watts township.

The Chemung group in this county consists entirely of

olive shales and fine-grained, thin-bedded sandstones. They

may be distinguished after a little practice from the Gen-

essee and Portage shales below them by their lighter color.

Upwardly they change gradually in most places into the

(
'a I skill red shales by becoming more and more stained with

iron This change is specially noticeable in the northwest

where the Upper Chemung shows a much closer approach

both in color and fossils to the corresponding beds in the

northern part of the State. See report on Saville town-

ship.

Tin' group is well characterized by its fossils, though these

air rarely found in good preservation, the contortion and

pressure to which the rocks have been subjected having
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broken, crushed, and distorted them often past recogni-

tion.

The thickness of the Chemung rocks in this county dimin-

ishes rapidly from north to south.

Above Newport they are, as nearly as I have been able to

determine, about 3300 feet thick.

In the middle monoclinal outcrop no measurements could

be obtained.

In the southern trough near Rockville the combined Gfen-

•essee-Portage-Chemung rocks measure only about 1100 feet.

This indicates a diminution in a direct distance of about

fifteen miles of more than 2200 feet.

It has proved impossible to determine, with the time and
means at my command, whether or not this diminution ex-

tends westward from the river. Extreme caution is re-

quired in obtaining these dimensions in Perry county.

Concealed folds, extension of anticlines, and the presence of

faults destroy the value of many exposures for this purpose.

An instance in point occurs near Newport, where, by over-

looking the eastward extension of the fold at Inoculate run,

xi thickness has been assigned to the Genessee shales six

times too great, 1120 feet instead of 200 feet.

In like manner at the end of the northern syncline a set

of small anticlinal folds run in from the west, flattening and
reversing the dip and rendering the measurement of thick-

ness impossible.

The great expanse of the Chemung rocks is unfortunate

for the farmers of the county. Yielding by decomposition

a poor, thin soil, only good farming can render it produc-

tive. The poorest lands in the county, with some slight ex-

ceptions, are those upon the Chemung shales. This is es-

pecially conspicuous in the northern syncline on Middle

ridge and Hominy ridge, both of which are chiefly com-

posed of Chemung rocks. These have been cleared for the

most part, the former almost entirely, but in many places

have since been abandoned and are going back into wood-

land, being partially covered with a young growth of scrub

pine (P. ifiops,) a worthless kind of timber.

The surface of the Chemung shales usually consists of
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low, rounded hills showing less definite direction than the

harder groups, and cut across in both directions by streams.

Occasionally the beds are hard enough to form steep slopes,

or even bluffs, as near Montebello Furnace and Newport,
but these are unusual. The smooth, evenly rounded hills

and slopes of Chemung shale present to the eye a pleasing

contrast with the rugged outlines of the Hamilton sand-

stone hills adjoining them. Their irregular drainage and
erosion are due to the want of hard beds to divert the

water-courses. Consequently weathering proceeds with

equal ease in all directions and chance alone determines

the contour of the surface. This chance contains three

chief factors—original variation of level, local softness in

the rock, and accidental diversion of the water-courses.

None of these can be predicted, and consequently the drain-

age of these Chemung districts follows no general law.

No. IX. Catskillformation.

This easily distinguished group of rocks, so conspicuous

by its massive red beds, is an important factor in Perry

county geology. It occupies the middle areas of both syn-

clines, Buffalo and Cove.

The immense thickness of the formation, about 6000',

combined with the moderate dip at which its beds lie,

gives a great breadth to its outcrop. This is increased

by the occurrence of numerous smaller local folds, especi-

ally in Wheatfield, Penn, and Watts townships. Pine sec-

tions of these may be seen along the bank of the Juniata

liver north of Duncan's Island, where the Chemung rocks

are included in the wrinkles.

The upper limit of the Chemung is not always very

clearly defined. The Chemung rocks gradually assume a

red color, and the peculiar, thin, fine-grained sandstones

which characterize them disappear. But in most places

there is no great difficulty in limiting the bottom of the Cats-

kill. Occasional red beds occur near the top of the Che-

mung, but the division, for the purposes of this report, has

hem drawn where the great mass of red sandstone and shale

begins to appear. About this horizon also the olive-gray
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shales of the Chemung are succeeded by yellow shales which

also serve as a distinguishing mark.

At a short distance above this level the Catskill type is

distinctly marked, palseontologically, by the occurrence of

its characteristic first remains. In the southern basin these

are found on four distinct horizons, the lowest of which is

within 100 feet of what has been assumed as the summit of

the Chemung. They consist of scales of Bothriolepis and
Hoioptiichilis, the former being specially abundant. In

the northern syncline few traces of these fossils have been

found, but these traces are as nearly as possible upon the

same level. The inference is therefore warranted that the

top of the Chemung lies, both on stratigraphic and palse-

ontologic evidence, at or near the dividing plane between

the olive shale and the red sandstone.

The beds overlying the Chemung group in Perry county

are unusually interesting, having afforded a large number of

fossil remains.

The fish beds.

The first of the beds in question is the lowest fish bed,

which being double may be considered twx> beds. It is a

complete mass of scales, for the most part broken, and from

the crumbling nature of the stone very difficult to extract.

Above this, with an interval of about 200 feet, is a thin

bed (4 inches) of green shale filled with casts of Spirifera

mesostr talis, a Chemung species.

The King s Mill sandstone.

More than two hundred feet higher still comes the most
remarkable bed in the wiiole series, which I have called the

King's Mill sandstone, from its specially clear exj3osure near

King's Mill, two miles northwest of Duncannon. It is here

exposed in the fields of Mr. G-. Brunner (and by the roadside

at Linton's hill a mile to the west) as a bed of white sand-

stone, some lenticular layers of which are merely masses of

stone honeycombed by the cavities left by the solution of

the shells of Schizodn^ rhombeus, Hall, and others, mostly

Lamellibranchiates. These fossils occur only in places. If
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the sandstone, which usually forms a ridge on the surface,

be followed west from Linton's hill it will be found almost

barren ;
and the same is true of its exposures east from its

outcrop at King's Mill. This sandstone exhibits a mingling

of some Chemung forms with others not described, the most

conspicuous of the former (though not yet found at King's

Mill) being Sp. disjimcta, Sby.

A few miles southwest from the exposure just noted, this

sandstone is again seen, but not in place. Its characteristic

ridge and fossils are conspicuous near Shermansdale mills,

where, however, numerous species occur not found at King's

mill. The specimens also are in better condition, and many
belong to large species of Lamellibranchs. They are also

here exceedingly ferruginous, a mass of red, purple, or black

oxide of iron often occupying the places of the dissolved

shells. Want of time prevented my tracing this bed along

the southern outcrops of the syncline, but there can be lit-

tle doubt of its continuance.

In the northern part of the county its outcrop is easily

found and traced. It constitutes in great part the axis of

western Middle ridge, and curves round the end of the Buf-

falo syncline, returning along the southern side of Hominy
ridge. It is conspicuous in Saville and Juniata townships

as mentioned in those reports. Fossils, however, are not

abundant, and I have seen in the northern syncline no such

evidence of abounding life as near King's mill and Sher-

mansdale. Fossils exist, however, and can be found in num-
bers amply sufficient for identification of the stratum.

East of the Juniata the King's mill sandstone ranges

along Wild Cat valley from one river to another in two

nearly parallel outcrops. Here, too, its fossils, though

scarce, are not difficult to find.

In Watts township also the line of outcrop continues, and

the sandstone here forms an almost continuous low stony

lid-.' along which its fossils, especially 8ch. rhombeus, may
be collected.

From the above evidence the inference is just that the

King's mill sandstone extends over the whole of the Lower

Catskill area in the county, as a continuous bed, about
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600 feet above the assumed upper limit of the Chemung.
Its fossil contents indicate a transition state, during which

Chemung species yet lived, though the ground had been

already twice occupied by the great ganoid of the Catskill.

It is not a question of much moment into which forma-

tion this fossiliferous sandstone falls. Some may prefer

to regard it as the top of the Chemung, others as belonging

to the Catskill. In regard to the former view it must be

stated that other fossiliferous beds occur above it to a height

of more than 500 feet, (see report on Penn township,) and
that in these beds is found a very small form of Spirifer,*

and the only Chemung species yet seen above the sand-

stone. In regard to the latter view it must be said that

these fossils have not previously been recognized anywhere
in the great mass of the red sandstone and shale comprising

the Catskill group. Yet, through its lower part, I have

found the same or kindred species ; and Prof. White has

also reported them from beds in other parts of the State

similarly situated, but ranging to nearly 2000 feet above

this assumed base of the Catskill.

f

Moreover, as these fossils often occur in the solid sand-

stone and red shale with the remains of ganoid fish, we can-

not assert that they are an indication of the return of Che-

mung conditions bringing with them Chemung species. The
fossils, to whichever group they are assigned, evidently

lived, died, and were buried in Catskill conditions and
among Catskill species.

The most logical plan is to consider these strata from the

base of the red sandstone and shale up to the highest fos-

siliferous beds above mentioned, or, perhaps, even up to

rhe Dellville sandstone 'described below), as a series of pas-

beds between the Chemung and the Catskill during

the formation of which Catskill conditions more and more
prevailed, rendering the seas less and less congenial to the

Chemung fauna, until at length the lntter became extinct:

and then followed that vast accumulation of red sandstone

and shale almost destitnte of organic remains, except those

* Which I consider to be .V. disjuncta.

t See his Reports G 5
, G«, ''~.
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of fishes, which is usually recognized as the Catskill form-

ation. The stratigraphical geologist may be disposed to

draw a hard line at the base of the red rocks and to say

that all above the line shall be Catskill, fossils included.

The palaeontologist may feel inclined to draw the line at

the highest shell-bearing bed and to say that all below
the line shall be Chemung, red sandstone and shale in-

cluded. But neither is a logical sequence from the facts.

Passage beds must be expected between all the great forma-

tions. The day is near when all the hard lines hitherto

drawn across the geological column will be blurred, and
system will shade into system as gently as the colors of the

rainbow fade into one another. Passage beds even now con-

nect many groups once considered distinct, and the great

breaks in life formerly taken to prove total destruction, and
recreation of species now only imply migration and immi-

gration caused by secular geographical changes.

This is the view adopted in the following reports. The
stratigraphy and palaeontology of these shales and sand-

stones are taken to indicate changes of level and margin in

the palaeozoic ocean, causing local destruction or migration

of the animal j)opulation, which returned whenever condi-

tions had become re-adapted to it, or it had adapted itself

to them.*

The King's Mill sandstone itself affords evidence of

changes of this nature. It indicates beyond question shal-

low water. The shell-casts so abundant in it at King s Mill

and other places are nearly all dead and drifted shells. I

have seen few specimens in this bed having the two valves

in place. They were evidently heaped up by the waves in

massfs. thinning off in every direction just as dead shells

are now driven and massed together on a beach. Whether
this shallow water really indicates a beach at King's Mill,

near the commencement of the Catskill area, or a sand bank
<>ut mi sea, cannot be determined by investigations within the

narrow Limits of a single county.

On the other hand the.fossils found in the shales 500 feet

above the King*s Mill sandstone indicate that the animals

These passage beds are colored with the Catskill group on the map.
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lived and died where their fossils are found. The shells

are perfect, both valves are together, and the internal spiral

structure is often well shown. Yet their very small size

shows that the conditions of life were not altogether con-

genial.

The Kin(j s Mill shales.

Overlying the King's Mill sandstone is a series of red sand-

stones and shales, green shales and thin limestones, some
of the latter being crowded with fossils mostly in a bad
stale of preservation in consequence of compression and
distortion. Near the middle of the series lie the upper fish

beds—two thin layers of scales of the same species as those

below the sandstone. Spirifera disjuncta, very small, is

the only fossil readily identified, the rest being lamelli-

branchiate shells, of two or three apparently undescribed.

species. The limestone bands are crammed with two or

three species of small crustaceans (BeyriclmO also appar-

ently new.

The Dellmlle sandstone.

The fossiliferous series near the base of the Catskill stops

at the base of a thick, heavy bed. of green sandstone, which

is a conspicuous object in several places along Sherman's

creek and has served in several places as a barrier confining

the stream to its channel. A full account of it will be

found in the report on Wheatfield township ; but it is proper

here to say that it is a double mass of green sandstone,

mostly in thin beds, and yielding no fossils except a few in-

distinct stems. Near the middle of this sandstone is a

layer of vegetable matter about an inch thick, consisting

almost entirely oifossil j)lai it stems, but in so confused and.

crushed a condition that I have never succeeded in extri-

cating a single recognizable specimen.

This Dellville sandstone I have taken as the base of the

proper Catskill in Perry county. It forms a convenient

and conspicuous plane of division in the southern part of

the county and is probably continuous over the whole dis-

trict.

May not the Dellville sandstone owe its green color to
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the presence of the plant bed in its middle? May not all

the beds of green and yellow shale owe their color to the

presence of vegetable or animal matter once buried in them \

The green Chemung shales often abound with animal re-

mains. The red shales and sandstones of the Catskill may
have done the same, but the abundance of iron salts in so-

lution may have destroyed all but the great, solid fish-plates

of enamel. The casts and impressions of shells sometimes
obtained from the red locks indicate that life was not want-

ing in the seas nor its relics in the sediments of that age. The
green shales of the Chemung often contain casts showing
both the inner and outer marks of the shell on two surfaces.

This has probably been caused, as suggested tome by Prof.

Whitfield, by the removal of the shell by acidulated water.

The upper beds of the Catskill.

The upper part of the formation consists of harder sand-

stones, which make a bold ridge round the edge of the

outcrop. These beds may be well seen near Duncannon.

On the east side of the Susquehanna the N. C. railway has

exposed a fine section through them. They continue on

the west side forming Duncannon hill, a favorite resort for

the sake of the beautiful view that can be obtained from

its summit. A mile west of this point Sherman's creek

passes through this ridge in a very narrow and picturesque

gorge.

Thence the sandstone continues under the name of Pine
hill, forming an outer rampart round the higher and steeper

Pocono mountain-wall encircling the cove.

Near the middle of Carroll it returns eastward to the

Susquehanna under the name of The Ridge. It is here

less distinct than on the north side of the trough, the sand-

stone layers being apparently separated from the Pocono
bv less sofl material.

No. X . Pocono sandstone.

Two Y-shaped outcrops of this massive conglomeratic

sandstone project into Perry county.
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The northern outcrop conies in from Dauphin county just

below Liverpool, runs in a straight line to the Juniata,

where it returns eastward, as the southern limb of the syn-

cline, to Mt. Patrick. Ledges of rock mark its passage of

the Susquehanna at both places. This formation will be

described in detail in the reports on Liverpool, Greenwood,

Howe, and Buffalo townships.

The southern or Allen's cove will be described in the re-

port on Penn township.

No. XL Mauch Chunk red shale.

Inside the two coves lie two triangular patches of the

Mauch Chunk red shale, the latest of the geological forma-

tion now remaining in the county, but as mentioned else-

where, not the latest that once existed there. Great parts

even of this have been swept away, only about 1500 feet re-

maining. Some of its beds are hard, and form low rounded
elevations not deserving the name of hills. But for the

most part they are soft and easily eroded.

The red shale in the southern cove is cut by the various

dykes described in the report on Penn township.

The lower part of this red shale is very calcareous in some
places, sufficiently so at Mt. Patrick to render hard the

water in the wells. But there are no limestone bands, still

less any indications of that sheet of lower carboniferous

limestone which becomes so conspicuous a feature in the

geology of the Southern and Western States, and corres-

ponds to the mountain limestone of Europe.

The Volcanic rocks of Perry county.

This title may appear strange at first sight, but it has

long been known that in the southeast of the county occur

some rocks of very peculiar nature, totally different from

any others. They cut across the line of the bedded rocks

quite regardless of their direction. They are very heavy,

intensely tough, and highly charged with iron. They are

in effect what the geologist calls
,; trap- rocks, v what the

miner call^ " elvans." They are composed of material that

has been fused, and forced in a fused condition into and
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between the other rocks, filling up cracks and cavities and
baking and hardening by its heat the strata through which
it flowed. When cooled the fluid matter became hard, and
is now known as intrusive or trap-rock.

These trap-rocks of Perry county are but a part of a great

system of dykes which traverse the New Red Sandstone

rocks of York and Adams counties.

Full details of these trap dykes are given in the reports

on Penn and Rye townships, so that it is unnecessary here

to do more than call attention to them. One of them ap-

pears to cross the Susquehanna, a mass of trap appearing

opposite Duncannon in the cutting on the Northern Cen-

tral railway.



Chapter IV.

The Faults of Perry county.

The country lying immediately south of Mahanoy ridge

is one of the best collecting grounds in the county for the

fossils of the Hamilton and Chemung groups. The upper

Hamilton shales are there exposed better than elsewhere,

and the Chemung, especially the lower part of the group,

may also be examined in many small wayside cuts and field

exposures.

This ground has been hitherto supposed and was repre-

sented on the preliminary map of the county to be a syn-

cline between Mahanoy Ridge and Nick's hill, bounded by
outcropping edges of Hamilton sandstone, the middle of

which was occupied by a sheet of Chemung rocks. But a

very short examination sufficed to show that the Hamilton
upper shale extended much farther out into the valley from

Mahanoy ridge than the bounding line drawn on the map.

Hamilton fossils were found farther and farther out from

the ridge in the ground represented as Chemung, until it

became evident that in the western part of the so-called

basin or trough the Hamilton upper shales were repeated

by the extension to the eastward of one of the anticlines

represented at its west end. {Crawley Hill is a mass of

Hamilton sandstone rising immediately to the south of the

turnpike road running to Little Germany at a point not

more than three miles from Bloomfield.) The influence of

this anticline is to bring up the Hamilton upper shales again

to the surface, so that the lower beds crop out at or near

the school-house on the branch road to the south. Along
this branch road the Hamilton shales still occupy an im-

mense space, far more than their thickness, and yet they

dip steeply.

6 F\ (81 **0
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Another anticlinal axis, also running up from the south-

west produces another repetition of the Hamilton upper
shale around the outside of the Hamilton sandstone ridge,

inclosing on the east the Perry Furnace valley, so that in

passing south about half a mile from the New Bloom field

and Little Germany road one passes over two anticlines
;

rising first to the top layer of the Upper Hamilton shales

or perhaps even into the Genessee ; then descending to the

edge of the Hamilton sandstone ; again rising over the syn-

cline ; and again descending on the second anticline. Nor is

it until both these ridges have been passed over that one

finds the strata regularly dipping outwards at an angle of

almost 90° from the last anticlinal axis.

The consequence is that the Chemung rocks do not occur,

as they were believed to do, in the west of .the valley. The
whole of this area is occupied by Hamilton shales.

On the other hand much of the area believed to be occu-

pied by Hamilton rocks between the roads leading to Perry

furnace and to Gibson's rock is occupied by beds of later

date. Most of them are equivalents of the Genessee, Port-

age and Chemung, very similar in appearance to one an-

other. In fact among the slight though rather numerous
exposures of shale occurring in the valley it would be al-

most impossible without the assistance of fossil forms to

determine their different horizons. Even with this aid the

difficulty, although diminished, is not removed. Many of

the beds are totally barren ; but, by the study of the fossils

yielded by others, the folds and varying angles of dip were

followed out, and Chemung fossils and rocks were found to

occupy the whole southern side of the middle basin close

up to the foot of its bounding range, DieTc s Mil and Iron

ridge. Inasmuch as the base of these hills is in many
places occupied by the No. VI limestone, it is evident that

strata so far apart can only be brought into contact by a

fault.

Following the various roads out of New Bloomfield it is

not difficult to trace this fault throughout the county.

1. The Ridge road to Carlisle. On this line the successive

formations occur in regular sequence from New Bloomfield
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for about 2i miles, when the ground suddenly changes from

Chemung shale to No. VI limestone.

2. Old road to Carlisle. The same result is obtained

along this line. At about 2 miles from New Bloomfield is

a small roadside cutting showing Chemung shale, and at

about 100 yards farther on is an indistinct but manifest

Oriskany ridge. Between the two is a narrow strip of

Lower Helderberg (No. VI) limestone.

3. West road to Gibson's Rock.. At about two miles

and a half from New Bloomfield the Portage beds (Cardiola

shales,) dipping at nearly 90°, crop out on the roadside, and
within 100 yards the road passes over the Oriskany sand-

stone near Mr. S. Brown's house.

4. Road to Montebello narrows. This road running
almost due east passes over a great distance of Chemung
shales, rising to a higher horizon than either of the roads

already mentioned. But on turning to the south at the

entrance to the narroAvs two cuttings, only 150 yards apart,

show the one Chemung shales and the other Lower Helder-

berg limestone.

5. Road from Perry furnace to Gibson's rock. The
old Perry furnace lies upon the Lower Helderberg lime-

stone. The Oriskany sandstone does not make any con-

spicuous ridge along this road. But at a few hundred feet

south of the furnace the base of the Hamilton sandstone

is seen, and passing through the narrows its upper limit

may be easily detected. Following this, at a distance of

about 400 feet comes in the Oriskany sandstone, forming a
distinct ridge of rocks. The fault, therefore, comes through

in this interval, bringing Lower Helderberg limestone in

contact with Hamilton upper shale.

The throw here is less than further east, not exceeding

1650 feet, measured at right angles to the beds, or 2300 feet

if measured vertically.

6. Road to Losh's run, (Polecat road and Ohio wharf
road.) This road strikes the line of fault about 6 miles east

from New Bloomfield. The exposures are not quite so strik-

ing as in the places already mentioned, but the fault is

quite as conspicuous. Chemung shales occupy the ground



86 F\ REPORT OF PROGRESS. E. W. OLAYPOLE.

south from Mahanoy ridge to Dick's hill, with, so far as

can be determined, a tolerably uniform dip of about 40°.

Close to the northern foot of Dick's hill the Lower Helder-

berg limestone is quarried. Though no cutting showing

the shales can be seen close to the quarry, yet the surface

of the fields shows the presence of the Chemung sandstone
;

and from the color it is apparantly nearer the top than the

bottom of the group. Some indications also are present

which seem to show that the yellow shales and brown sand-

stones underlying the L. Helderberg limestone are brought

up into contact with the Chemung.
The throw of thefault Jiere is consequently greater than

at any one of its western exposures, amounting, if measured

square across the beds, to about 4G50 feet, or vertically 6510

feet.

Westward from these localities followed the fault may be

traced. It cuts off the Hamilton sandstone of South Furnace

ridge, which declines in consequence to the general level of

the country. This extinction of the Hamilton sandstone

ridge takes place about two miles southwest of the Perry

furnace. It cuts through the Oriskany ridge almost at the

point where the two outcrops are about to meet, and pass-

ing out of the Oriskany near the high point behind Adams'
Glen school-house (near Landisburg) cannot be followed

through the monotonous red shale of which the valley con-

sists. There is, however, no ground for supposing that it

continues into the Blue mountain, no traces of displacement

being visible in Kennedy's valley or on Pilot Knob.

Eastward beyond the exposure near Montebello narrows,

described above, the fault continues, but its investigation

becomes difficult. After leaving the exposure at !No. 6,

which is about a mile east of the narrows, and where the

throw is greatest, it suddenly diminishes. The Hamilton

sandstone, which has been faulted up and has formed the

monoclinal ridge of Dick's hill, suddenly sinks and vanishes

underground. The land being low it is not easy to find

evidence <>(' its presence, but sections along the river and in

Watts township show that it continues to Half Falls

mountain.
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From the facts that have been collected the only possible

inference is that the fault here doubles itself and rapidly di-

minishes. The line already traced continues nearly along

the course of Losh's run and forms the most southern of

the four ranges of Hamilton sandstone which together form

Half Falls mountain.

Near the meridian line on which the sudden descent of

the Hamilton sandstone takes place and Dick's hill disap-

pears, a subsidiary fault develops itself about half a mile

northward near the end of Mahanoy ridge and continues to

and across the river where it throws up a second ridge of

Hamilton sandstone immediately south of the first and
nearly equaling it in height. (See below, and report on

Watts township.)

The Perry county fault is thus shown to be one of no

trifling extent, having been traced about 18 miles from E. N.

E. to W. S. W. The changes which it renders necessary

in the State map are considerable. The whole north dip-

ping outcrop of Hamilton sandstone supposed to range along

the north side of Dick's hill must be cancelled, and its place

occupied by south dipping Chemung shales. The supposed

Chemung shales in the western end of the valley must be

replaced by Hamilton, and the supposed Hamilton by Che-

mung. These changes may be seen in a moment by* com-

paring the two sketch maps on page plate VI, Figs. 3 and 4,

with one another. The narrow middle valley of Perry

county is not a syncline but a monocline. Half of it has

been elevated above the level of the rest, removed by at-

mospheric action and swept into the Atlantic, leaving the

monoclinal south dipping half of the Dick's hill anticline

as a monument of its former existence.

The section through Montebello Narrows five miles east

of New Bloomfield (see page plate VI, fig. 1) and that south

of New Bloomfield, although not drawn accurately to scale,

will suffice to show the amount of throw and the horizons

brought into juxtaposition, which vary to some extent, but

these variations do not in any way affect the general truth.

The fault is indicated on the surface only by a slight and
interrupted depression not in any way noticeable ; but
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along at least a part of its course it is marked by a line of

strong springs. So evident is it when the structure of the

county is understood that a man can stand with one foot on
the Chemung shales and the other on the Lower Helderberg
limestone.

In estimating the throw of this fault it must be remem-
bered that it is not everywhere of the same extent. At its

greatest the olive shales of No. VIII, the Chemung, are

brought into contact with the limestone of No. VI, the

Lower Helderberg. If we then calculate the throw where

it is greatest we shall get the following results. The part

of the Chemung appearing at the surface at the fault is as

near as I can ascertain about 1800 feet above the base of that

group.
Partial thickness of Chemung, (lower portion,) . . . 1800 feet.

Total " Portage, 200 "

11 " Genessee shale, 200 "

" " Hamilton Upper shale, 300 "

" " Hamilton sandstone, 600 "
.

»« " Lower Hamilton shale, 500 "

" " Marcellus black shale, ... 100 "

" " " limestone and shale, . . 100 "

" " Oriskany sandstone, 25 "

Partial " Lower Helderberg limestone and
shale, 250 "

Total thickness of rocks thrown by the fault, 4075 "

Thus within certain small limits of error is the amount
of throw calculated at right angles to the bedding. The
total dislocation is however much greater. The tangential

or horizontal thrust, to which is due the folding of the Ap-
palachian strata and their accompanying or. subsequent

fracture, forced the rocks on the southeast side of the fault

over those on the northwest side along a slope whose angle

cannot be determined. It has been represented in the sec-

tion as 45° but was probably less. If the amount above

given be now increased in the proportion of the sine of this

angle to the radius, or multiplied by 1.4, we obtain as the

actual displacement of the strata, at this part of the fault,

about 5700 feet.

The Half Fallsfault.

This fault is apparently confined almost wholly to the



FAULTS OF PERRY COUNTY. F2
. 89

Hamilton sandstone. It begins near the east end of Maha-

noy ridge. Its most conspicuous effect is to throw up the

sandstone after it has sunk on the south side of the anti-

cline and so cause a repetition of its whole thickness. The
result of this and the Perry county faults where they cross

the river is in combination with the anticline to give the

mountain four separate summits, and to produce a tract

among the wildest in the county, which gradually narrows

eastward by the convergence of the ranges and dies away
at Girty's Notch on the Susquehanna.

The throw of this fault does not exceed 600 or 700 feet,

and its maximum is apparently on the river. It probably

ranges east and west about 3 or 4 miles, but it has been im-

possible to trace it away from the Juniata.

The Little Germanyfault.

This fault runs parallel to and at the distance of about a

mile north of the long Perry county fault.

It develops itself near the hamlet of Little Germany in

Spring township and runs east northeast into Centre for

nearly five miles. Though far inferior in length and throw

to the Perry county fault it yet produces much complica-

tion in the geology and several noteworthy changes in the

topography and landscape.

The most westerly point at which I have been able to de-

tect the fault is on the hill west of Little Germany, where it

produces a fork in the Oriskany sandstone ; one ridge con-

tinuing on its previous course ; the other diverges slightly

to the southward. The latter thrown up by the fault is

cut off at a short distance, the ridge terminating in a field.

In thus bringing up the Oriskany to the surface the dis-

location has also brought up the Lower Helderberg lime-

stone adjoining it, and the result is that the limestone has

been quarried and burnt at one place at the distance of only

about one hundred feet south of and therefore apparently

above the Marcellus black shale, with no intervening sand-

stone ridge. The Marcellus thus occurs on both sides of the

narrow belt of limestone.
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A little farther to the east we find the Lower Hamilton
shale brought up on the south side against the Marcellus

on the north ; and farther on, the lower shale, about 500 feet

thick, occupies both sides of the fault.

As we approach the township line which lies on the water-

shed, parting the south fork of Montour run from the trib-

utary of the Little Juniata, a high connecting ridge of

Lower Hamilton shales rises on the south side of the fault,

exposing the Marcellus at its base into which a tunnel (six

feet square in section) has been driven in search of coal.

On the north side lies the Hamilton sandstone, through

wdiich the fault here cuts obliquely, causing a lateral dis-

placement of nearly a mile, through which the road |)asses

from the lowrer to the upper shale without crossing any
sandstone ridge.

Entering Centre township the fault passes along the strata

as they rise to the Crawley arch, leaving the synclinal west

end of Mahanoy ridge separated from the anticlinal east

end of Crawley hill. The latter is so far eroded as to ex-

pose the Hamilton lower shale for more than two miles from

Little Germany.
The throw is greatest near the watershed on the township

line where the lower part of the Lower Hamilton shale is

brought up against the Upper Hamilton shale, and may be

estimated thus :

Upper Hamilton shale, (part,) 150 feet.

Hamilton sandstone, 600 "

Lower Hamilton shale, 400 "

1150 "

But as the beds dip at about 45° the actual vertical dis-

placement is more, being in proportion to the size of the

angle of dip. This will give about 1600 feet.

The fault extends into Centre township almost to Bloom-
field, gradually dying out. But it may be traced by a slight

valley and by the increased thickness of the Hamilton upper

shale as far, at least, as the residence of Mr. William Brun-

ner. Its total length is about four and a half miles.
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Intermediate fault.

A third fault of small dimensions runs between the two

above described.

Beginning near the house of Mr. George Meek it causes

a repetition of the Hamilton sandstone, bringing the middle

and upper beds to the surface after they have dipped south

from the Crawley anticline.

This fault is of no great extent apparently disappearing

in a mile and a half. Nor is its throw more than about 200

or 300 feet. But it makes a distinct short ridge of Hamilton

sandstone and a deep intervening valley between it and
Crawley hill.
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Chapter V.

The Iron Ore, Limestone, and Coal of Perry county.

Iron ore occurs on three distinct horizons in Perry county,

exclusive of several which have never yet yielded it in pay-

ing quantity. These will be described in their geological

order from below upwards.

1. The Clintonfossil ore beds.

The first or lowest and oldest of these horizons is that of

the Millerstown beds. This ore occurs above the middle of

the Clinton group, and is both from its quality and its lo-

cality the most valuable ore in the county. The only draw-

back is the thinness of the bed which necessitates the re-

moval of some of the rock in order to obtain room for work-

ing. The outcrop near Millerstown is close to the river,

canal, and railway, so that the means of transport are as

convenient as possible.

The lowest of these Millerstown beds is what is called the

block ore. This is in reality the lowest layer of the iron

sandstone. The iron sandstone is thin in the north of the

county, and for the most part contains little iron, but to-

ward the base it becomes richer, and at last yields a bed

softer than the sandstone, but harder than the other ores

of the district, which breaks out in roughly cubical blocks,

whence it derives its name.

With it there occurs a red sandstone bed, forming a com-

plete mass of flattened pebbles of red shale in a sandstone

matrix. This ore bed is not now taken out.

Above this hard fossil block ore bed lies the Iron sand-

stone, here about ten feet thick. Then follow about 200

feet or more of green shales not well exposed at Millerstown.

On these lies the second bed of fossil ore about a foot or

rather more in thickness, caj^ped by the thin upper iron

sandstone.
(93 F2.)



94 F\ REPORT OF PROGRESS. E. W. CLAYPOLE.

A hundred and sixty feet of shale, mostly greenish, over-

lie this, and are in turn overlain by the ore sandrock% a
double bed of sandstone about ten feet thick, containing

between its two portions a thin bed of hard ore.

Upon the sandrock lies the great source of all the Mil-

lerstown ore, the sand vein ore bed, about twelve inches

thick.

The mining industry at Millerstown is of comparatively

recent date, little having been taken out before 1866. I have

been told, however, that a small quantity was used at the

old Juniata furnace more than 40 years ago. Since then,

however, several hundred thousand tons have been sent to

Reading, Harrisbnrg, Dry Valley, and Lochiel where it

takes high rank among iron ores. It is said to yield a very

tough iron.

One fact connected with these beds is well known by all

engaged in mining or seeking ore, because it has a most

important influence upon the quantity that can be obtained

in any given area. The fossil ore is only soft to a certain

depth, or to the depth to which the surface water penetrates.

Below that it is a hard ferriferous limestone, useless for the

furnace. In the slopes of the mountains, where the drain-

age soaks down, the hard limestone—the original ore-bed

—

has been altered by the removal of the lime and perhaps by
the concentration of iron, so that its texture is softened and
its proportion of ore relatively, if not absolutely, increased

and it is rendered valuable as an ore. But below this level,

and probably in most of the flat land, nothing would be

found but the hard limestone above mentioned. This fact

is sometimes overlooked in estimating the quantity of iron

ore and the consequent value of the land containing or

supposed to contain it. In fact the sand vein ore bed and
the other-underlying fossil ore beds are in all probability

nearly worthless, except along the slope of the ridge where

they cro]) out. Even there, in some places, the hard, lime-

stone is found. Mr. R. Cochran has recently cut it in a

drift opened about a mile west from Millerstown and where

the expense of mining far exceeds the value of the ore.

A determination of the principal ingredients of the hard
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limestone ore by Mr. A. S. McCreath has given the follow-

ing results

:

Analysis of hard fossil limestone ore, one mile west of

rieer at Miller stown.

Iron 5.640

Phosphorus, 065

Lime, 41.730=74.518 Carb. of Lime.

Siliceous matter, 10.880

Extent of these Beds.—As regards the extent of these

Milierstown ore beds over Perry county little that is defi-

nite can at present be said. The value of ore in the west,

far from a railway, is so small that there is little induce-

ment to search for it. These three beds certainly make no

conspicuous show anywhere except near Milierstown.

Traces of soft fossil ore were shown to me in the neighbor-

hood of Marysville by Mr. A. Seidel, and the hard ferrif-

erous limestone is reported on Bowers' mountain and per-

haps in one or two other places in the southwest. But in

others there are no indications of either the soft or hard

ore. and the section given in the report on Toboyne town-

ship is conclusive against their existence at that place.

There is, however, ample room for them in places not yet

examined where the ground is covered with wood or un-

cultivated, for there is little prospect of finding surface in-

dications of so soft an ore except through the plow.

The Sand. Vein Ore Bed.—This bed, as may be seen from
the section at Milierstown already given, is the highest of

all those occurring there and is separated from the others

by the ore sand rock and shales. Like them it is thin, sel-

dom exceeding fourteen inches in thickness, but so far as

I have been able to examine the ground it is much more
persistent over the county. Its quality is good, as the fol-

lowing analysis by Mr. A. S. McCreath will show, the pro-

portion of phosphorus being, however, rather high. The
specimen came from the mine of Messrs. B. G. Mush k Co.

on the southeast side of Tuscarora mountain, one fourth of

a mile north of Milierstown :

*

See Report M 3
, 1881, page 37.
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(117) (118)

Sesquioxide of iron, 78.571 73.714
44 " manganese, 021 .021

Alumina, 4.927 5.702

Lime, 510 .390

Magnesia, 213 .209

Sulphuric acid, 042 .050

Phosphoric acid, 1.502 1.784

Water and organic matter, 6.015 9.075

Siliceous matter, 8. 170 8. 870

99.971 99.815

Metallic iron, 55.000 51.600

Metallic manganese, 015 .015

Sulphur, 016 .020

Phosphorus, 656 .779

Phosphorus in 100 parts iron, 1.192 1.509

This bed is mined at and near Millerstown, but nowhere

else in Perry county, though indications of its presence are

not wanting in many other parts. It apparently accompa-

nies the ore sandrock in its various outcrops, and shows

itself in the valleys in the west. In Kennedy's valley es-

pecially there is unquestionably an abundant supply of rich

ore along the ridges near the face of the sandrock. All this

is however a store for the future, since it is in the present

state of transportation valueless.

Further details concerning these Clinton ore beds will be

found in the report on Greenwood andTuscarora townships.

2. The Marcellus brown hematite.

The second iron-bearing horizon in Perry county lies at

the base of the Marcellus black shale and on the top of what
has sometimes been regarded as the representative of the

Corniferous limestone of New York, but what 1 consider

only a calcareous bed belonging to the Marcellus.*

This ore is not a fossil ore like that at Millerstown, but

a concretionary limonite,f called locall}r a wrash ore, because

occurring as it does in a bed of clay it needs washing to fit

it for the furnace. Its form is usually pseudo-stalactitic,

lying in horizontal masses with stalactitic appearance. It is

*It is extensively mined <>n the Juniata in Mifflin county, on Yellow creek

in Bedford county, and elsewhere. fi. e. brown hematite.



IRON OKE, LIMESTONE, AND COAL. F 2

. 97

often hollow, and is hence called "pipe ore." Sometimes

it is more cellular, when it is termed "honeycomb ore."

This is, or rather has been, the most extensively worked

ore in the county. Its outcrop follows the outcrop line of

the Oriskany sandstone throughout its zigzag course, being

seldom entirely absent. At the same time its thickness is

very variable, ranging from 12 or 14 feet down to one or two

feet in no great distance. This renders the mining uncer-

tain and hazardous. It is worthy of notice that where the

ore attains its greatest thickness, the accompanying lime-

stone is absent, and the ore with its inclosing white and
black clay lies on the Oriskany sandstone. This may be

seen at the Clouser works south of Newport ; at the Reeder
works northeast of Bloomfield, and at the Long works
three miles west of Bloomheld. When the limestone and
its lime shales reappear, the ore thins down.

At the Clouser works, where it can be best seen, the ore

occurs in two or three beds with intervening strings all

massed in a white clay. The whole is taken out and washed
together. The thickness of the mass is at the least 15 or 20

feet. No trace of the limestone is visible on either side of

the ore, which here lies in a syncline of the Oriskany, con-

taining a small secondary fold which largely increases the

accessible amount of ore. The structure of limestone ridge

at this place is shown on Page Plate VIII, Fig. 1.

The Marcellus ore has been mined at the following (with

other) places in Perry county

:

(1.) Limestone ridge.

The Clouser works, south of Newport.
The Reeder works, near old Juniata furnace

One mile north of New Bloomfield.

(2.) Iron ridge.

Half a mile south of the old Perry furnace

Half a mile west " " " "

(3.) Mahanoy ridge.

At New Bloomfield.

Three miles west of New Bloomfield.

Four miles " ik "

7F\
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(4.) Near Little Germany.
Sou tli west of Little Germany, in Bell's hill.

North of Little Germany.

(5.) Pisgah hills.

Half a mile southwest of Oakgrove furnace.

(6.) Above Adams' Glen school-house, near Landisbnrg.

The above list does not include all the places where iron

ore has been taken from the Marcellus hematite bed, but

these are given to show its general distribution over the

county. In other places—as near Gibson's rock—there is

no sign of its presence in the usual place. Any one will be

able to discover by reference to the map accompanying this

report the place where its outcrop should be looked for

along the line which separates the Oriskany sandstone and
the Marcellus black shale.

At the present time, 1883, owing to the low price of iron

ore (at the only furnaces now in blast in the county—Dun-
cannon and Newport—about $3 a ton,) this bed of ore is

mined at only the two most favorably situated places in the

county, the Clauser and Reeder works, from both of which

it is sent to Newport. The roads from these points are

short, and no ridges intervene. Where these advantages

are not present the mining is now attended with loss, con-

sequently all the other works have been abandoned.

As in the case of- the soft Millerstown fossil, so also in

the case of this ore a great change takes place below the

access of surface water. Down to that level the ore is a

loose hematite—a wash ore—bedded in clay. Below that

it is a hard blue carbonate of iron, heavy and massive. As
this ore needs roasting at the furnace to expel the carbonic

acid before it can be smelted, it is of course less valuable,

and less is paid for it. It is therefore not worth following

to the d«'<'}>, and no attempt is usually made to take it

out in Perry count}'.

The following analyses, by Mr. A. S. McCreath, of samples

from the Clauser works, two miles south of Newport, repre-

sent the value of this ore and its variation :*

Sec Report M 3
,
page 32, where other analyses will also be found.
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Sesquioxide of iron, 50.285 61.143 62.000

" " manganese, 051 .072 .072

Alumina, 5.101 2.937 4.191

Lime, 1 070 .650 .600

Magnesia, 342 .288 .324

Sulphuric acid, trace. .107 .135

Phosphoric acid, 146 .176 .279

Water and organic matter, 7.465 9.980 9.925

Siliceous matter, 35.540 24.640 22.570

100.000 99.993 100.096

Metallic iron, 35.200 42.800 43.400

Metallic manganese, 035 .050 .050

Sulphur, trace. .043 .054

Phosphorus, 064 .077 .122

Phosphorus in 100 parts iron, 181 .179 .281

3. The Hamilton (Jfonlebello)foss il ore.

This ore, which ranks third in the county for value and
productiveness, lies on the top of the Hamilton sandstone ;

and its outcrop, more or less ferruginous, follows the out-

crop of that bed through the county. It is usually about

two feet thick. In the lower part where in contact with the

rock it is very sandy and fossil ifero us. In the upper part

it is a fairly good hematite. Both parts are usually taken

out together.

Most of the ore taken from this bed has been used at

Duncannon furnace for mixture with better ores. Some,

however, was mined near the old Perry furnace and smelted

there, many years ago, with ore brought from Catawi-^a .

The line of outcrop of this ore may be traced across the

county by any one who wishes to do it by following the

line between the Hamilton sandstone and the Hamilton
upper shale, on which horizon it will always be found if

present. It varies much in thickness, as do the other ore-

beds, sometimes thinning down to almost nothing.

Little or no appearance of the Hamilton fossil ore is to

be seen in the northeast of the county, where the Hamilton
sandstone slopes down from the Tuscarora anticline along

Pfoutz's valley. 2s or have I observed or heard of ir- oc-

currence along the whole line of outcrop rhence to Sandy
hill. But it begins to show itself on the south side of the-

'
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Buffalo Mountain syncline ; and near Manorsville it has

been mined under cover for some distance, but the roof of

the opening has fallen in.

From this point east it may betraced by openings on
ii in several places—near the old Juniata furnace on

Inoculate run; again south of Newport; and at Gerty's

Notch on the Susquehanna river, where it was mined by
the Messrs. McCormick.

Returning along the south side of Half Falls mountain
to the Juniata, where several hundred tons were once taken

out, it follows the south side of Mahanoy ridge and has been

dug on the farms of Messrs. Cook and Petermann. It makes
a small show near New Bloomfield ; but west of that town
it seems to be absent ; nor do we find it again until it reap-

pears on the south side of Crawley hill near the school-house

north of the Perry furnace. Here it is fair in quality and
quantity and has been mined to some extent.

Prom here to where it is cut off by the fault it does not

appear, but on the other side of the fault in Wheatfield town-

ship on the south side of Dick's hill it is found again, better

in quality and quantity, on the farms of Messrs. Dachter-

man, Lickel, and Rathvon. It was mined here some years

ago by the Duncannon Iron Company. Here the bed is

double, or even triple, part of the Hamilton upper shale

becoming ferruginous. See report on Wheatfield township.

Thence southwestward along the south side of Pisgah

hill it makes but slight show, but reappears in full force

along the north slope of Little mountain, as tne Hamilton

sandstone returns along the other side of the Oak Grove
• Stony creek) syncline toward the Susquehanna river.

Bere it 1ms been opened at several places, chiefly by the

Messrs. Seidel, of Marysville, and appears to be thicker and

1 letter than anywhere else in the county.

I have observed no signs of any changes below drainage

level such as were mentioned in the reviews of the other

iron ores of Perry county, and it is probable that this ore

continues unchanged to greater depths. But the large

amount of lime it exhibits near Marysville suggests the pos-

sibility of its passing like the others into a ferriferous
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limestone. At the present time, however, no ore is taken

from this bed. Distance from furnace and cost of carriage

combine with low prices to render mining in the Hamilton

fossil ore an unprofitable pursuit.

Oriskany ferruginous beds.

Iron ore also occurs at several other horizons in the

county, but on none so far as I have been able to learn in

quantity that offers any hope of profitable working.

A hard siliceous ore occurs near or at the top of the Oris-

kany sandstone, but is of no value. It often misleads

farmers by inducing them to think that a valuable bed of

ore exists, but all labor in seeking it is thrown away.

Northeast of Blain the Oriskany sandstone itself is very

ferruginous.

Near Gibson's rock on the land of Mr. H. Smith, and
also on that of Mr. Gibson, this ore exists, and has been

dug out and ground for ocher. It is said to yield a base of

good quality for mixing paints, and has been used to some
extent for that purpose. It also makes some show near

Bixler's mill, in Madison township.

Portage-Chemung iron ore.

A deposit of liver-colored ore has been observed at one

place on the land of Mr. S. Brown between Newport and
New Bloomfteld. It lies on the top of the Portage-Chemung
sandstone, is at this place of good thickness, but its quality

is doubtful. It certainly does not extend far, as there is

no sign of it in the same situation a mile away An exam-
ination by Mr. McCreath shows that it is a lean ore, and
utterly worthless.

Catskill iron ore.

A seam or perhaps several seams of red specular hematite

of good weight and excellent quality may be found travers-

ing the Catskill rocks in several parts of the county, es-

pecially in the southern or Oakgrove syncline. Its yield of

iron is shown in the appended analysis by Mr. A. S. Mc-
Creath :
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Sesquioxide of iron, 86.000

Sesquioxide of manganese, 072

Alumina, 1.848

Lime, 750

Magnesia, 403

Sulphuric acid, 040

Phosphoric acid, . 082

Water and organic matter, 975

Siliceous matter, 9.830

100.000

Metallic iron, 60.200

" manganese, 050

Sulphur, 016

Phosphorus, 036

Phosphorus, in 100 parts iron, . 059

Unfortunately, however, this ore occurs only in thin

seams seldom or never exceeding four inches in thickness,

and flanked with hard sandstone. Both these reasons com-

bine to render its extraction unprofitable.

Pocono iron ore.

It is not likely that beds of good iron ore exist in the

sandstone of Peters and Cove mountains, and in Buffalo

and Berry's mountains. Until iron becomes much more
valuable than it is at present, or is likely to be for many
years to come, it is not probable that any labor or money
will be spent in the search. It is impossible, therefore, to

say anything at present about their value or extent.

The charcoal furnaces in Perry county were blown out

about 1840-45, and have never since been relighted, the

substitution of coal and coke for charcoal in the process of

iron smelting having been here as in other places the means
of removing the iron manufacture from its old seat to places

nearer or more accessible to the coal fields. All the iron

now smelted in Perry county is smelted in furnaces on the

line of the Pennsylvania railway.

The principal points to be considered in mining are:

—

Lst. Thickness of ore bed.

2d. Quality of ore or yield of iron.

3d. Freedom irom gangne of clay or sand.

4th. Freedom from partings of shale or clay.
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5th. Supply of water for washing the ore if necessary.

6th. Quality of the iron—freedom from phosphorus.

7th. Suitability of the ore for the smelting process.

8th. Distance from the furnaces—cost of hauling.

9th. Price of the ore delivered at the furnaces.

No ore bed in Perry county now fulfills all these condi-

tions sufficiently to yield much profit to those who work it.

Lime and its use upon land.

The only minerals of commercial value yet discovered in

this county are limestone and iron ore. The former is al-

most confined to the Limestone ridge and other outcrops of

of the Lewistown limestone.

Immense quantities of stone have been taken from differ-

ent parts of Limestone ridge, largely as a flux when the

furnaces were in blast, and since then for liming land, for

which it is well suited.

All the limestone in the county is low in magnesia, much
almost a pure carbonate of lime. It yields consequently a
' 'hot" or ''fat" lime, less convenient for the purposes of

the builder than the "cool" "lean" lime derived from the

dolomitic limestones of other places. It slakes soft, and
crumbles down to powder, showing that it possesses little

or no hydraulic properties, and therefore is low in alumina.

No hydraulic limestones or cement beds are worked in this

county, and, so far as I have leaned, none have ever been

found there. Attempts have been made to burn some of

the calcareous shales at the base of the black shale for this

purpose, but without success.

The vexed question of the advantages and disadvantages

of liming land has not been solved in Perry countv. Both

sides have strong advocates. Men who have persistently

limed the black shaly land for many years maintain that it

has much improved under the treatment. But the general

disuse of lime of late in the county is an argument on the

other side. Probably both views would be considerably

modified if all the concomitant circumstances were taken

into the account. The experience of farmers in this region
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supplies no new argument against the position now taken

by most agricultural chemists that lime is a stimulant, and
not an enricher of the soil. If the soil contains nutritive

material the lime can render that material more readily

available
;
and in this way it is advantageous to land where

stores of plant-food are locked up. But if the land con-

tains no such store the addition of lime can never bring-

forth any. Limestone soils are as much improved by the

addition of lime as are the shaly soils, whether black or

red, because the lime applied is in a very different chemical

condition from that which naturally exists there. The un-

burnt lime of the soil is quite inert as a decomposer of

plant-food ; but when burnt and rendered caustic its decom-

posing energy is developed. In the stone the lime is com-

bined with carbonic acid, which completely masks the active

property on which its value as a stimulant to the soil de-

pends. But in the kiln this carbonic acid is driven off, the

stone loses about half its weight, and its power of decom-

posing organic matter is developed.

For the same reason a limestone soil, as it is called, if it

really contains any lime, coutains it in the same form, the

carbonate. Hence the lime, if naturally present in the soil,

is of no value as a stimulant ; it is inert ; and the addition

of quick or caustic lime has exactly the same effect both in

nature and amount as on any other land.

The secret of the value of lime in agriculture lies in the

chemical fact already alluded to, that quick or caustic lime

has the power of decomposing animal and vegetable matter.

Hence lime in this caustic state speedily destroys organic

material and reduces it to a condition in which it is avail-

able for plant-food. But it is obvious that the amount of

plant-food thus produced will depend on the amount of or-

ganic matter existing naturally in every soil, and unless

this store is in some way replenished it must before long

become exhausted.

The liming of land therefore year after year without the

application of manure of some kind must end in the reduc-

tion of the natural store of plant-food below that which

will yield a paying crop, as is the case with not a little of the
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poorer sort of land in Perry county at the present time.

Some of the farmers are in the condition of men who pos-

sess an annuity, but overdraw it every year, thus reducing

the principal, dollar by dollar, until it falls too low to afford

them a living.

An intelligent farmer aided by a knowledge of the chem-

ical principle above laid down, will see that he can only se-

cure an advantage from lime by placing in the ground a

supply of organic material which the lime will convert into

plant-food. This snpply may be obtained by manuring it;

by allowing it to lie fallow, when the weeds which spring

up and die will add their remains to the soil ; or, by growing

some green crop upon it, such as clover, the tops and espe-

cially the roots of which contribute largely to its stock of

organic material. (A crop of red clover is said to yield

about 8 tons of roots.) This is attacked by the lime, when
added, and quickly decomposed, whereas naturally the pro-

cess would require a much longer time. Hence liming the

soil does not really add anything to its fertility, but only

anticipates the future and brings back to the farmer in one

or two years what would be otherwise spread over more.

The farmer should also bear in mind the fact that quick-

lime, when exposed to the air, rapidly absorbs from it car-

bonic acid, and returns to its former condition of carbonate

of lime, when it is of little or no use to the land.

Lime should be applied fresh ; for, a heap of burnt lime

left in the open air rapidly recarbonates itself and loses

most of its value. If it cannot be spread at once, it should

be well covered with earth to prevent the absorption of car-

bonic acid. A few drops of muriatic acid (or spirits of

saltj if added to carbonate of lime, will cause strong effer-

vescence or bubbling, owing to the escape of the gas, whereas,

if added to quicklime, little or no effervescence will ensue.

In this way the good or bad condition of a stack of slaked

lime may readily be determined.

The use of lime does not, however, altogether end here.

In some parts of Perry county, especially those which lie

upon the red sandstones of the Catskill group, the soil and
subsoil contain a considerable quantity of potash in the



10G F\ REPORT OF PROGRESS. E. W. CLAY POLE.

form of silicate of potash. When lime is added to such soil

as this, it changes the silicate of potash into silicate of lime,

and sets free the potash, which is carbonated. Carbonate of
potash is one of the most valuable materials for growing

plants. Such soils contain within themselves a reserve of

this plant-food locked up which ages cannot exhaust. It

must not, however, be inferred from the above-stated fact,

that this red sandstone soil does not need manure. Plants

cannot live or grow upon potash alone, though potash is

one of their most important constituents. They require

many other chemical elements, which must be supplied in

the shape of manure.

Again, when new boggy land is broken up, the soil is often

sour from the presence of liumic acid produced by the decay

of vegetable matter. In some cases it is too sour to allow

the growth of anything but the natural swamp grasses and

sedges. Lime is alkaline or anti-acid in property, and,

therefore, its application in considerable quantity is pro-

ductive of immediate benefit in diminishing the acidity and
rendering the soil suitable for the growth of more profit-

able crops.

As to the details of the application of lime, the time, man-

ner, quantity, &c, experience is the best guide, and the

farmer can determine these points for himself. But a

knowledge of the chemical principles above given will guide

an intelligent man in the use of this valuable but much
abused stimulant, which, like many others when used alone

and unwisely, develops a short-lived energy, but ends in

greater exhaustion.

From what has been said, it is evident that the addition

to the land of finely-powdered limestone is totally useless

as a substitute for quick-liming. It may have a good me-

chanical effect on some soils, like that produced by sand,

coal, ashes, &C, but cannot stimulate their fertility.

The ('oof of Perry count//.

I have been many times asked during my travels in Perry

county if there is not ground for anticipating the discovery
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of coal within its limits. Many people are evidently of

opinion that coal ought to be found here, because it is found

in adjoining counties. Others are of the opinion that the

hills of Perry county must contain coal or some other min-

eral because they are good for little or nothing else.

As to the first argument, I may say that it is quite worth-

less, unless regard is paid to the position and arrangement

of the strata, A miner of gold, silver, lead, or of any other

metal that occurs in veins, may have ground for believing

that the same lode which traverses his neighbor's land must
also traverse his own, if it lies in the direction of the lode.

But the miner of coal and iron, or of any mineral deposit-

ed in beds, has no right to anticipate a similar result

unless the strata be horizontal, or nearly so. I need hardly,

therefore, say that the argument is worth nothing in Perry

and adjoining counties where it would be difficult to find a

square mile of horizontal strata.

In reply to the second argument, I see no reason for

believing that mountains must yield valuable minerals

because they are good for nothing else. They may be

good for something of which the miner has no conception

—

scenery, for example. Many of the mountains of the globe

have no other value than this. They are safe from the in-

trusion of cultivation, and in years to come they may be

the only parts of the world that are so. It is some pleasure

to feel that there are places where Nature will probably re-

main forever supreme, the solitude never be broken by
traffic and commerce, and the soil continue unprofaned by
the plow and the harrow. And mountains preserve forests,

and influence the climate.

My answer to the questionhas usually been this :
" If by

coal is meant merely samples of coal, there are enongh in

Perry county ; but if workable, proli table coal seams are

meant, then there is none."

The oldest rocks in Perry county lie in the Horse valley,

and consist of dark, almost black shales. They have natur-

ally produced the impression that coal might be found there,

and Mr. J. Hockenberry showed me a place from which he

had taken some. But it was only a very thin seam of in-
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ferior quality, absolutely worthless as a coal bed. It

pitched, moreover, almost vertically down into the ground,

so that to follow it would be difficult and expensive. These
shales lie far below all the other rocks of the county

;

about four miles deep in the Cove.

The next rock in age in the county is the gray shale-slate,

also found in the Horse valley ; and following this comes
the heavy sandstones of the Tuscarora and other mountain

ranges. In neither of these lias any sign of coal been

seen in Perry connty, so far as I am aware. The same is

true of the great red shales of the western part of the county

and of the limestone and sandstone which overlie them and
form the summit of Limestone and other ridges in the

county.

This brings us in the series of formations up to the Oris-

Jcany sandstone No. VII ; on top of which lie the Mack
Marcellus slate beds; and the dark color of these has in

many cases led sanguine land owners and "practical miners"

to dig at great expense in search of coal ; near Laurel Grove,

for example.

However some beds of these shales may resemble coal,

even to the extent of being " burnable," they are not

coal, and have never yielded coal in any places where the

search has been made, either in Perry county or outside of

it. And as they have been thoroughly examined, the in-

ference is justifiable that they never will yield any.

Upon the black Marcellus shale rests a great mass of olive

(•( >lored shales and sandstones, about a mile and a half thick,

in Middle ridge, Buffalo hills, and many other places. At
several levels in this mass of rocks beds may be found, occa-

sionally several inches thick, containing combustible ma-

teria] fairly entitled to the name of coal. But it is usually of

a crumbling nature. Several of these thin coal seams may be

traced across the Juniata river and crop out in its banks.

As in tli«' <-asrs already mentioned, this has led to various

attempts t<> open mines of coal, all of which have ended

in loss and disappointment, not only in Perry county, but

elsewhere. Pot this reason geologists infer that the search

for coal in these Lower and Middle Devonian shales and
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sandstones will be as unsuccessful in the future as it has

been in the past, and dissuade those who consult them

from undertaking what must prove a fruitless task.

Above the olive-green shale and sandstone just men-

tioned, come red shales and sandstones of vast thickness.

These form the red ground between Half-Falls mountain

and Duncan's island, and outside the Cove along Sherman's

Creek and Fishing Creek valleys. In this formation, Cats-

kill No. IX, several thin seams of vegetable matter resem-

bling coal have been seen, but nothing, so far as I know
in Perry county, that has looked promising enough to tempt

much investigation.

Over the Catskill formation No. IX, lies the Pocono forma-

tion No. X, the great sandstones of Cove, Buffalo, and

Berry's mountains. Here the indications of coming coal

are stronger. Seams of mineral fuel occur at various levels

through their mass. In all these mountains serious attempts

have been made at different times, mostly, I believe, by per-

sons not acquainted loith the district, or with its geology, to

open coal mines. Opposite Newport, in the mountain gap,

traces of such workings may be seen. At Mt. Patrick, too,

a gangway has been driven for a long distance in a coal

seam, from which a considerable quantity has been taken

out.* The same is true of various places on the Cove
mountain. But every one of these undertakings has been

abandoned. The inference is—they were not profitable.

Over the great sandstone No. X lie the red shales of the

two coves, in which no coal is found.

We have now gone through the whole series of Perry
county rocks from the lowest to the highest, and only in

one of them, the No. X sandstone, have we found any evi-

dence of the presence of coal that deserves a moment's con-

sideration. But outside of the county, in Dauphin county,

the red shales dip under the great conglomerate which sup-

ports the genuine coal measures of Pennsylvania.

A little consideration of the facts above presented will

show any thoughtful reader the nature of the evidence on

See Page Plate VI II, Fig. 2.
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which geologists deny the existence of workable coal in Perry
county. The rocks are too old. They were made before

the great coal-making age of the earth's history began. It

seems as if the process of coal-making had been begun by
Nature on a small scale, as if she were trying her "'prentice

han' " at the work. In her Cambro-Silurian days she suc-

ceeded in making the little thin layer in the Horse valley,

and abandoned the attempt. In Devonian days she tried

again, and obtained rather better success, forming the little
ki coals' ' above described of several inches in thickness.

Again, she laid the task aside as beyond her strength, and
not till the Lower Carboniferous (Pocono No. X) age did

she take it in hand again. By this time the conditions of

the earth had become more favorable, and Nature succeeded

in producing such coal seams as that at Mt. Patrick and in

the Buffalo and Cove mountains. These were fine achieve-

ments compared with her previous failures, but miserable

failures compared with her subsequent triumphs. They are

coal beds which have burnt the lingers of those who at-

tempted to handle them ; coal beds from which it costs a

dollar to obtain fifty cents' worth of coal.

If it be asked why the coal near Duncannon (which is

the same as that near Liverpool) is not workable, the an-

swer is easy. In the first place, the beds are too thin. Beds

of coal two feet thick will scarcely pay to wTork, even in the

anthracite region, and I know no bed in Perry county even

as thick as that. In the second place, it is often necessary

to take out a great deal of rock, sometimes hard sandstone,

in '•getting'' the coal. This is very expensive. In the

third place, where the coal is obtained, though ''burnable,"

yet it leaves between 30 and 40 per cent, of ash—one ton out

of three. Good coal should not exceed 10 or 15 per cent.,

and the best coal has but 5 or less per cent of ash.

An examination of the sections will show that over New
Bloomfield the coal measures, when they existed, lay at a

height of about 22,000 feet above the present surface. Is

it surprising, in view of these facts, that geologists speak of

coal-seeking in Perry county as folly and infatuation I

Analyses of Pocono (Duncannon) coal are to be found in
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,
page 100, made by Mr. A. S. McCreath, the

Chemist of the Survey :

(697a) (697b)

Cove Cove

Mountain. Mountain.

Water at 225°, 570 .320

Volatile matter, 14.380 15.500

Fixed carbon, 48.285 50.709

Sulphur, 320 .206

Ash, 36.445 33.265

100.000 100. 000

697a was selected by Mr. William C. McFadden, and
691b by Mr. McCreath himself.
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Chapter VI.

( "dalogue of the Names of Plantsfound in Perry county

during the summer of 1882 and 1883.

The plants named in the following list were collected or

observed chiefly in the neighborhood of New Bloomfield,

but not a few were obtained during the prosecution of geo-

logical work in the more distant parts of the county. It is

by no means a complete catalogue of the Flora, time not

having allowed much search for plants. It consequently

contains only the names of the more obvious species. The
absence, total or partial, of several genera will be noticed,

such as the sedges, willows, &c. The aquatic plants too

are scantily represented being less easily found.

Several common genera and species will also be missed,

the Baneberries, (Actcea,) the Twinleaf, (Jefersonia diphyl-

la,) the Sundew, (Drasera,) and the Trillium s.

Names marked with an asterisk (*) are those of trees

planted in the streets or similar places, but not showing
any disposition to spread.

Names marked with a dagger (f) are those of plants

growing in abandoned gardens or escaped from cultivation,

but not yet naturalized, though showing a disposition to

become so.

8 F\ (113 F*.)
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In the above list there is one species almost peculiar, be-

ing known, so far as I am aware, at only one other locality.

The Box Huckleberry, Gaylussaccia trackycera, grows
abundantly in a small tract of about ten acres near New
Bloomfield. To this space it is, I believe, limited. Outside

the county it is found on the banks of Indian river, near

Hillsborough, Sussex county, Delaware, as reported by Hr.

A. Commons. It was described many years ago by Michaux,

from Virginia, (Winchester and Warm springs,) but has

been found there by no one since.

It appears to be a lingering relic of the ancient flora of

the county, maintaining itself on the sterile hill-side of Che-

mung shale, but liable to be destroyed by cultivation at any
time. It is exceedingly plentiful, forming a perfect mat
over much of the ground, but its limits are sharply defined

without apparent cause.

10 F'
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Chapter VII.

Geological description of the Townships in alphabetical

order.

1. Buffalo township.

This township lies immediately south of Liverpool, and
like it borders on the Susquehanna river, on which it has

a water frontage of about 6 miles. Its northern boundary
is the crest of Berry mountain from the river south-west-

ward. Howe township borders it on the west. Its south-

ern limit is the ridge of Half Falls mountain, which is the

extension, across the Juniata, of Limestone ridge, Buffalo

hills, Mahanoy ridge, and the arch of Dick's hill. It aver-

ages about 5 miles in length and breadth, and its area is not

far from 25 square miles. It contains the two hamlets of

Mt. Patrick and Montgomery ferry, both situated on the

river.

Half Falls mountain forms the southern water-shed of

the township. A broad valley is included between it and
Berry's mountain, which is traversed nearly in the middle

by what is known as the Middle Bucks Valley ridge. This

ridge, however, forms no barrier to the streams, and conse-

quently no water-shed. As is usually the case on Chemung
outcrops, it is rather a succession of isolated hills than a

range, for the streams that have their origin to the north

of it pass through it at numerous points and unite to form

two small rivers, or rather brooks, which fall into the Ju-

niata. The eastern part of this vale is drained by another

small stream which enters the Susquehamm at Montgomery.
The northern portion of the township presents the most

interesting topographical features. Buffalo, taken together

with Howe, presents a magnified picture of Penn township,
(147 F2.)~
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and a description of either of these might be taken with

small error and applied to the other. As in Penn, so here.

The northern part of Buffalo presents us with a district iso-

lated from the rest of the county. Buffalo mountain on
the north, and Berry's mountain on the south, are exact

counterparts of Peters and Cove mountains. They fence

in the district lying between them so completely and are so

ragged and impracticable that not a single road crosses them
in the township. The only ways of access to the interven-

ing vale are from the west through Howe township and
through the gaps of the Susquehanna river on the east.

Most of the waters flowing down the slopes of this valley

unite to form Hunter's run, a little river rising in Howe
township and entering Buffalo on the west. It flows down
the whole length of the vale and reaches the Susquehanna
at Mt. Patrick.

Geological structure.

As the characteristic feature of Penn township is the ex-

tension of the southern point of the Pottsville coal basin

across the Susquehanna, so the leading feature of Buffalo

and Howe townships is the westward extension and termina-

tion of the northern point of the same basin. The Pocono
sandstone, of which Buffalo mountain and Berry's mount-

ain are composed, is one of the beds of the lower carbonif-

erous system, and crops out all around the edge of the

coal measures. It forms the lower limit of profitable coal

seams. The Mauch Chunk red shale, which overlies it, is

the material of which the isolated valley spoken of in the

topographical account of the township is composed. This

immediately overlies the sandstone. These two are the

highest rocks in the geological series which occur in Perry

county. Consequently, it is evident that no hope can be

indulged of finding coal, unless it be in these three town-

ships.- and even here geologists can give no ground for ex-

pecting any profitable coal bed.

*The geological argument on this question will be found more fully de-

veloped in the report on Penn township and in the chapter on the coals of

Perry county. It is unnecessary to reproduce it here.
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Thin seams of coal may be found, and have been cut in

this part of the county, as at Mt. Patrick, but they have

never been more than a few inches in thickness, and it would
be mere waste of time and money to seek profitable coal

seams either in Buffalo or Penn townships. See Chapter

V, page 107, on the Perry county coals.

The Lower Helderberg limestone.

This, the great limestone of Perry county, makes but a

feeble show in Buffalo township. The extreme point of

Limestone ridge crosses the Juniata, forming a ridge of rocks

in the stream, over which the water ripples, and which,

probably, gave rise to the name Half Falls mountain. Ris-

ing in the face of the mountain, on the east bank, the lime-

stone has been largely quarried to supply the district. The
exposure is small, extending only a few hundred yards into

the township, when it is overlapped by the Oriskany sand-

stone and Marcellus and Lower Hamilton rocks. The beds

are much contorted, showing considerable disturbance. The
fossiliferous beds are not exposed, but the rock consists of

shaly thin-bedded limestones, with more solid beds near the

bottom of the quarry. About thirty feet of " face" can be

seen, but much of it is concealed behind the waste. This

is the only exposure of the Lower Helderberg limestone in

the county east of the Juniata, and south of Wild Cat

ridge, and is the center of supply for the three townships

of Howe, Buffalo, and Watts.

The chert beds, near the top of the group, are well ex-

posed at Half Falls mountain, near the river. This is one

of the few places in the county where these beds can be

seen in place. They are about three feet thick so far as visi-

ble, but a greater thickness may be concealed.

The highest layers of the limestone in this place are ex-

ceedingly sandy, showing a manifest transition to the Oris-

kany. Some of the beds that have been quarried and burnt

contain a very large proportion of sand, which is said not

to interfere with the slacking, but of course diminishes the

value of the product for agricultural purposes. The sandy

limestone beds lie apparently below the chert beds, but the
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strata are here so disturbed, that a slight dislocation may-

exist. Evidently there are here beds indicating a gradual

transition from the Lower Helderberg limestone to the Oris-

kany sandstone. Similar beds may be found in the west of

Tuscarora township.

The Orislcany sandstone.

No good exposure of this sandstone occurs in the town-

ship, but its presence is plainly indicated in places all round

the outcrop of the limestone. It is coarse in texture, being

a conglomerate of fine white quartz pebbles as at many
other places in the county. A reef of this rock here crosses

the river and helps to form the rapid.

The Marcellus and Hamilton lower shale.

An outcrop of the Marcellus black shale is said, in the

report of the first survey, to exist at Half Falls mountain.

I have seen no natural exposures of it, but it has been dug
into in the woods near the lime quarry.

The Hamilton sandstone and upper shale.

Along the southern line of the township the Hamilton
sandstone makes a long line of outcrop in Half Falls mount-

ain, a high bold wooded ridge extending from the Juniata

to the Susquehanna and forming a continuation, geologi-

cally speaking, of Buffalo hills, Limestone ridge, Mahanoy
ridge, and Dick's hill, the latter thrown up by the Perry

county fault. All these four ranges converge and meet at

different points along the line of this township between the

rivers, and finally die out at the Susquehanna. The influ-

ence of their hard sandstones may, however, be seen in the

bend of the river to the eastward, about Girty's notch, where

they project into its channel. This eastward or southeast-

ward course is continued until the river strikes the Catskill

and Pocono sandstone of Peters mountain, when it turns

again to the southwest, and at length finds, or rather has

made lor itself a passage at Duncannon.
Near the east end of Half Falls mountain is the place so

well known, locally, as Girty's notch, the home, or rather
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abode, of Simon Girty, an outlaw who figured largely in the

early history of this part of the State about the middle of

the last century. The cave is still shown in which Simon
is said to have dwelt, and an hotel now bears his name. Ac-

cording to the common account, Girty was banished from

society for his vices, and lived mostly with the Indians.

The situation of the place gave great facility for command-
ing the navigation of the river, because at low water the

only passage-way for boats lies under the end of the mount-

ain, the ledges of rock forming a rapid across most of the

channel.

A quarry has recently been opened at the notch on land

belonging to the Messrs. McCormick in the upper beds of

the Hamilton sandstone, and a great quantity of stone taken

out for the building of the new railroad bridge at Shamokin.

The quarry is well situated and capable of yielding an in-

exhaustible supply of stone. The uppermost layers are soft

but are easily removed, and then several beds of solid sand-

stone, some of them slightly conglomeratic, are met with.

They vary from one to three feet in thicknes, and dip at a

very slight angle, about 10°, to the south. An inclined

plane with railway runs from the quarry to the canal side,

where a derrick has been erected for loading the stone. An-
other quarry has been open for some years about a mile

from this one, for an account of which see the report on

Watts township.

No outcrop of the upper shale has been seen in this town-

ship, but it must certainly exist, as it is found just over the

line in Watts township, and there abounds in its character-

istic fossils.

The Chemung group.

The olive gray shales and sandstones of this group cross

the township from east to west, and are fairly well exhibited

at the Juniata river section. The harder upper beds con-

stitute Middle Bucks Valley ridge, which is really only a

continuation of Middle ridge in Centre and Oliver town-

ships, the two parts being sundered by the Juniata. The
river has in fact made three gaps across the line of outcrop
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of these shales, cutting it into four parts, one of which is

in Juniata or Oliver townships, another in Howe, a third in

Miller, and a fourth in Buffalo.

The rocks here present the same rounded surface and
comparatively poor soil that characterize their outcrop in

other parts of the county.

The Catskill group.

The red rocks of this group crop out in a line across the

township from the Susquehanna to the Juniata. But they

present no feature calling for special mention. They lie

between the south slope of Berry mountain and Middle

Bucks Valley ridge.

The Pocono sandstone.

The southern outcrop of the Pocono sandstone in Berry

mountain divides Buffalo township into two parts, one of

which consists of what we may call the Northern cove of

Perry count}', and the other of the wide and ridgy Bucks
valley. Each division includes its bounding mountain walls.

An account of this southern outcrop of the sandstone will

be sufficient, as the northern outcrop shows no difference.

The Pocono sandstone is here about 2000 feet thick, and its

solid, hard beds rise at an angle of about 65° to the south,

dipping northward under the red shale of the cove to rise

again in Buffalo mountain three miles or less further north.

This is the same sandstone as that of the Southern cove,

and like it underlies the true coal measures, but at a dis-

tance below them of nearly 2000 feet. It very closely re-

sembles the sandstone immediately underlying these meas-

ures, and has often been mistaken for it by miners unac-

quainted with geology. It also contains at least one seam
of coal and probably more ; sufficient to entice such men
into spending money and labor, but not sufficient to reward

them. The coal beds in the Pocono sandstone are a mere

will-o'-the-wisp, luring on the miners yard after yard into

the solid hills, and finally disappearing when just within

their grasp.

Many a chapter might be written on the disappointment
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and loss incurred by men who either through ignorance or

through obstinacy persist in thus exploring " the bowels of

the earth" for treasures that do not exist. None are so

groundlessly hopeful as those who are in quest of " min-

eral,' ' be it coal or ore. The treasure is always a few yards

beyond them. The seam or vein is always going to thicken.

The quality will improve as they go farther or deeper. Men
who in all other respects are rational seem to lose their rea-

son when they set out on the search for ore. Few of them
will take advice. They know there is something in the hill.

If not, ''What is it good for?" say they. There is some-

thing in every hill. Millions of tons of sandstone or shale or

limestone, but not necessarily ore or coal. From a miner's

point of view many hills and mountains, many whole

ranges, are good for nothing. In spite of his contident as-

sertion, the geologist can often tell him before he begins to

dig that he will find nothing to repay his labor. But he

will seldom listen. He goes on and adds another to the al-

ready long list of foolish undertakings and failures that

may be found in the history of almost every county and
township in Pennsylvania. Had the money thus sunk been

wisely expended we might now possess a good topographical

and geological map of the whole State. Money enough has

been spent in several townships in Perry county to pay for

complete surveys.

The Coals of Buffalo township.

Some years ago a drift was run into the end of Berry
mountain, in the face of the gap, by some jjersons from
Baltimore in the hope of finding coal. The drift was car-

ried about 300 feet into the hill and at its farther end the

coal seam is said to be three feet thick. Two openings

were made, one a little higher and a little farther north than

the other. How far the northern level was carried I could

not learn. Some of the sandstone forming the roof has
fallen and more is loose. Entrance is therefore hazardous.

A section at the mouth of the tunnel reads as follows

(See Page Plate VIII, page 92, Fig. 2)

:
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t. Sandstone, —
h. Thin yellow sandstone, (8 inches,) 0' 8'

g. Coal, (1 inch,) ... 1"

/. Thin, smooth, soft, green shale, (6 inches,) 6"

e. Slaty coal, soft, (1 inch,) 1"

d. Red, rubbly shale, —
c. Green, rubbly shale, —
b. Thin coal seam, (1 inch,) 1"

a. Green, smooth, sandy shale with yellow ochre and plants.

No coal of marketable quality was obtained from this

opening. It is soft, and has white shale seams or flakes in

it. I was informed that it was equally soft at the end of

the level.

On the left side, at the entrance, is a bed full of plant re-

mains, but they are injured by compression and slaty cleav-

age. After working for more than two hours, I failed to get

a single piece that I could recognize with certainty. There

was little to be obtained, except the long-wrinkled or rib-

bed grass-like impressions, probably the leaves of a large

Catamites. In the wall of the tunnel is an impression of a

Calami te, about three feet long and six inches in thickness

or rather breadth, and another of smaller size is below it.

A third I extricated in part from the sandstone wall of the

northern opening. These were probably the stems from

which the enormous quantity of leaves that are found in the

same beds have fallen. They resemble Catamites trans-

itionis, (Goep.,) but are not in condition for identification.

Strongly-ribbed (with only one rib in the middle) casts are

common here, which may be small stems or even leaves.

In the bed marked h is a heavy black ferruginous con-

glomerate, with pebbles (concretions?) of red and yellow

ochre, and others of a hard sandy clay stone. It is a lean

iron ore, but of no value.

There is no evidence of the growth of these plants on the

sp<>r where their remains occur. No traces of roots of any
kind appeared. From their position in the shale, from their

broken and comminuted condition, it seems certain that they

were drifted to the spot and buried. The growth must
have been monotonous, consisting almost wholly of one

species.
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There is no trace of a fire-clay either above or below the

coal seams.

The coal is soft, and crumbles to powder between the

fingers. No great quantity appears to have been taken out.

No one seems to know much about it, and all the spoil has

been removed and used for embanking the canal.

A few feet below (south of) the coal is a mass of yellow

ochreous shales, 8 or 10 feet thick.

The position of this coal is about the middle of the Po-

cono sandstone, and corresponds in a general way to a por-

tion of the group of coal measures cut by the railroad tun-

nel through Sideling hill in Huntingdon county, described

in Report F, page 209, 1878. Had the money been spent in

running a tunnel into the hill across the strata, much might

have been learned of their contents.
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2. Carroll township.

Carroll is one of the large townships in the county. It is

bounded on the north by Centre and on the east by Wheat-
field, Penn, and Rye. The crest of the Bine or Kittatinny

mountain is its. limit on the south and on the west a small

stream, Richland run, rising in Centre and flowing south to

Sherman's creek, then for a short distance Sherman's creek

itself, and further on an imaginary north-south line to the

Blue mountains separate it from Spring township. It is not

mountainous, the greater part of its surface lying in the

great undulating plain contained between Pisgah hill and
Little mountain. The northern part of the township, how-

ever, is occupied by the range called Pisgah hill, and the

southern part by the more rugged Little mountain and Blue

mountain, between which latter lies the long and narrow

Polecat valley. Its length and breadth vary much in dif-

ferent places, but may be set down approximately as 8 miles

and 7 miles respectively, giving an area of rather more than

50 square miles.

The chief draining stream of this township is Sherman's

creek, which traverses it from wrest to east almost in the

middle. Its course is very sinuous, and its basin includes,

with very small exception, the whole of the township, the

waters from south and north meeting in its channel.

Sherman's creek flows for several miles along the north

foot of Pisgah hill, but about a mile from the point where
it enters Carroll township, it passes through the ridge, form-

ing a picturesque gorge several hundred feet deep and dis-

playing a fine curving cliff of Hamilton sandstone rocks on

the west side. On the east side a high projecting knob of

rock almost bars the passage for the stream. This has been

quarried away in making a road, and is locally known as

Gibson's rock, being named from Chief Justice Gibson,

whose homestead is close by the place. This gorge is a

common resort for picnic parties from the surrounding

county. East of the stream the range takes the name of
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Rock hill from the cliff just mentioned. Soon after leaving

this point the stream comes upon the olive shales of the

Chemung, near Dr. Drumgold's tannery, and then upon the

red sandstone and shale of the Catskill, near Shermansdale

mill, upon which it continues for the rest of its course.

In this township occur some of the most fossiliferous ex-

posures of the Kingsmill sandstone, chiefly, however, as

loose blocks for the bed rock is seldom seen.

On the border between this township and Rye lies the

great highway from Perry county to the south—Sterrett's

gap—formerly more used than now. To this point con-

verge the roads on both sides of the mountain, passing

over at about half the average height of the range.

The Perry Countyfault.

This fault passes through the northwest corner of the

township throwing up the Lower Helderberg limestone

against the Hamilton upper shale or the top of the Ham-
ilton sandstone. The contact is not exposed but the pres-

ence of the fault is evident in the close juxtaposition of the

Marcellus iron ore and the Hamilton sandstone. The throw

here is about 1200 feet. For further details see the chapter

on the faults of Perry county.

Tke Medina sandstone.

In Carroll township the Medina makes little or no show,

the county line throwing all or nearly all of its outcrop into

Cumberland county. It is thin and makes with the iron

sandstone the buttresses of the mountains, an account of

the structure of which may be found in the report on Rye
township.

The Clinton group.

Little can be seen of this group in the township. The
fields near Sterrett's gap expose the lower green shales, frag-

ments of which are brought up by the plow. There are in-

dications of two thin beds of x>oor iron ore on the land of

Mr. Burn, which are interesting by rendering more exact

the correlation of these lower shales in Perry county with

the same beds farther north. The iron ore beds just men-
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tioned probably represent here the Block ore and Bird's-Eye
fossil ores of Shade mountain.

Polecat valley gradually widens to the westward by the

coming in of the limestone and shales, and also by the in-

creasing thickness of the Onondaga, but through this town-

ship the Clinton group is mostly covered with timber and
difficult of examination.

The Onondaga group.

As the shales of this group flatten down and also attain

their full thickness, the Polecat valley which is due to their

erosion, widens out and is cleared of timber and cultivated.

The beds at the top of this group—the variegated and grey

shales—reach their full development in the western part of

this township. But I have been unable to trace their gradual

increase or determine their lower limit.

The Lower Helderberg group.

The rocks of this group which first appear near Sterrett's

gap (the iiint shales) gradually increase in thickness west-

ward, lower beds continually coming in until near the mid-

dle of the township the upper part of the group has be-

come solid enough to yield limestone for the kiln at Mr.

Brownell's. The beds here are soft and much decomposed

at the outcrop. The lime has been much dissolved out.

They are fossiliferous and yielded me several of the species

common in the lime shale. The lower part of the division

including the more solid limestone beds does not make an

ax>pearance at this point. The rocks of this group how-

ever make a noticeable ridge along the valley which becomes

very conspicuous farther west. The limestone has been

very largely quarried and burnt near the north line of the

township at Mr. John Bear's. The coral bed is here largely

developed and the corals silicified. See section below.

Bear 's limestone quarries.

The quarries from which a large quantity of limestone

lias been taken occupy the same horizon as Garber's quarry
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at Falling Spring. They are some of the largest in the

county. The beds from which the lime is obtained are the

lower beds of the limestone shale in No. VI. These beds

are almost barren except the coral bed which is as largely

developed here as at Garber' s quarry and the corals are more
silicified. They occur in the highest bed in the quarry, and
good specimens may be obtained from a small hole in the

field to the southeast.

The Oriskany sandstone (VII) crops out at the turn of the

road north of the quarry and again on the other side of the

field belonging to John Berry. Between these two lies a

tongue of the Devonian slates and the Marcellus ore. See

Plate XI, page 158, Fig. 2.

These two lines of Oriskany sandstone come from the

road from New Bloomfield to Rattlesnake hill, returning

rom Ayl's lime quarry and the camp ground.

Smith''s quarry and red ochre diggings.

At this point is shown the meeting of three different

groups :—Marcellus limestone and lower ore ; Oriskany

sandstone ; and Lower Helderberg limestone.

In the quarry occur the Coralline beds of the sandstone

shales, with Trematopoia, dipping southtoest, and a few

yards further up the road northeast. Between the quarry

and the corner of the road maybe found in the bank traces

of the Meristella bed, but not well exposed.

The Oriskany betrays itself almost exactly at the turn in

the road, and following it is a bed of red iron ochre from
which many tons have been taken and ground down for paint,

which is said to be of good quality. The seam varies from
one to three feet in thickness and has been followed along

the crop for about 80 or 100 feet, but no attempt is now
made to mine it.

Next to this is a feeble show of the Marcellus limestone.

In the field below some of this which has been thrown out

from a small tunnel run about 25 feet in the search for ore.

Oriskany sandstone; Marcellus andLowerHamilton shales.

These beds require little notice. They make no con-

11 F2
.
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spicuous outcrop and present no features of importance.

All are probably present in full thickness, and by their

disintegration contribute to the formation of the valley

called Sandy Hollow.

The Hamilton sandstone.

The Hamilton sandstone shows two outcrops in this town-

ship, one of which forms a long straight line from E. N. E.

to W. S. W. from the road betweenNew Bloom field and Del-

ville to the township line near Falling Spring. This ridge

is the real continuation of Dick's hill, with a trend rather

more to the southward owing to the intrusion of the tongue

of red shale, &c, that runs up from Bridgeport.

It is also a continuation in the opposite direction of Pisgah

hill, but these names are not usually applied to this portion

of the range. Common usage limits the term Dick's hill to

the range in Wheatfield township, and Pisgah hill to that

southwest of Sherman's creek, the intervening part being

usually known as the Rock hill from its precipitous termi-

nation at Gibson's rock on Sherman's creek.

In this ridge the beds on the northern side dip very

sharply, but the angle becomes less and less so that on its

south side it seldom exceeds 30°. In consequence of this

increase of dip the breadth of the range much exceeds the

thickness of the bed of sandstone of which it is composed.

Like the other ridges of Hamilton sandstone, this is steep

and covered with wood, especially on its northern side.

The only cut in Rock hill through which water passes from

the north side to the south is Gibson's gap, which affords

one of the most beautiful examples of the erosion accom-

plished by a small stream that can be found in Perry county.

The bold peak of Pisgah hill, which here reaches its greatest

altitude, shows the height of the barrier through which the

creek was compelled to pass on its way to the sea. The steep

hard cliffs of sandstone which rise <>n both banks show the

nature of the obstacle. For nearly half a mile the stream

winds along between almost perpendicular walls till it

emerges from its confinement to wander more freely over
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the softer shales of the upper Hamilton and Chemung
groups.

The ridge road to Carlisle from New Bloomfield passes

over the Rock hill at a place about two miles from the Rock
where the crest is slightly lower than usual, but the de-

pression in no wise deserves the name of a gap.

The road from the county-seat to Duncannon also passes

through the Hamilton sandstone range at Rattlesnake hill,

but here also the depression is slight. No water comes
fJtrough it from the head of upper Sandy Hollow. The gap
is only in course of formation and will require many thou-

sands of years for its completion at the present rate of pro-

gress, the little stream which heads near its north side

being capable of doing only a small amount of erosion on

the sandstone.

The second outcrop of the Hamilton sandstone is on the

south of the township where under the name of Little

mountain it runs in an east and west direction parallel with

the Blue mountains. The dip of the beds is here much
steeper than farther north and the passes are consequently

shorter.

The Hamiltonfossil ore.

The bed or beds of this ore pass through the township

along the southeastern slope of the Rock hill. Traces of

the presence of ore may be seen in many places but none
has yet been taken out. From fossil evidence it is probable

that the three beds described in the account of Wheatfield
township also occur here. Nor is there any reason to doubt
their presence in Little mountain.

The ore bed has been exposed on the southeast side of

the Rock hill on the land of Mr. Hicks but no attempt has

been made to work it. Indeed it would probably be un-

profitable. The ore is very fossiliferous, holding the same
species as near Marysville.

The Hamilton Upper shale.

Good exposures of this bed occur along the south side of

rli" Rock hill between the Hamilton sandstone and the road.
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They are for the most part small ledges in the fields broken
up by the plow. Some of them are very fossiliferous and
have yielded most of the species found on this horizon in

other parts of the county with some not yet met with else-

where. The shale has apparently its usual thickness.

Along the place of this outcrop in the south side of the

syncline I have not seen any exposure but have no reason

to suppose that it is not present. The two formations above
the Hamilton sandstone next to be mentioned, though thin,

are so far as I have observed persistent.

The Genessee, Portage and Chemung.

The shales of these groups are exposed in Carroll town-

ship along their expected line of outcrop, especially on the

north side of the syncline. The characteristic fossils of the

Portage shales may be found near an old mill on the south

side of the road, about a mile from Drumgold's tannery.

The shales present here their usual dark color and cross-

fracture and apparently are of their usual thickness.

The Chemung shales cover a great extent of ground in

this township, their outcrop forming a belt more than a

mile wide from Rattlesnake hill to Mount Pisgah, and
thence east to the line of Rye township. Their thickness

is intermediate between that of the same group near Mil-

lerstown and near Marysville. In the western part of its

outcrop this does not exceed 2700 or 2800 feet, about three

times its amount at the Susquehanna gap. Their surface

presents the usual rounded hillocks and poor soil without

any geological features calling for farther notice.

TJie Chemung-Catskill beds and Catskill group.

The middle of the syncline in Carroll township is occupied

by t lie red sandstones and shales of this group, mostly

with ;i low angle of dip and curving gradually around to

return eastward to the Susquehanna along Fishing Creek

valley. They show none of rlie thinning out that marks

those of the Chemung in the southern and southeastern

pari of the county, and their outcrop consequently under-

lies a wide tract of country. The rocks dip south-southeast
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in the northern part of the township, east in the central,

and north in the southern portions, passing everywhere

under the Pocono sandstone of the Cove mountain.

The lower part of these rocks consists of soft shales and
sandstone which, by disintegration, yield a warm and fer-

tile soil far superior to that on the adjoining olive shale of

the Chemung group. But their upper part consists of the

harder sandstone bed which skirts the outcrop near the foot

of the Pocono mountain, and form Pine hill, a wooded
ridge encircling the sandstone outcrop, to which it is an

outer line of circumvalla tion. A narrow valley lies be-

tween the two ramparts, the water escaping by a gap near

Grier's Point, in Rye township, into Fishing Creek val-

ley.

The terminal point of the syncline rises in a conspicuous

knob opposite the end of the Pocono sandstone of the Cove
mountain overlooking Sherman's creek to which these hard

beds form a barrier until near Duncannon it succeeds in

passing through them about a mile from its mouth.

The Kingsmill sandstone.

Entering from Wheatfield township this bed passes west-

southwest without any very strong show for nearly a mile.

It then crops out as a strong ridge on or near the land of

the Hon. Judge Junkin. It is here very fossiliferous but

the species are in great part different from those which occur

at the other exposures described in the account of Wheat-
field township.

This bed continues towards Sherman' s creek where abund-

ance of loose blocks reveal its presence near Shermansdale
mill on the grounds of Mr. William Borroll and of Mr. S.

Grier. The fossils are abundant and in excellent preserva-

tion, brachiopods, which were rare farther east, being here

plentiful. They are very ferruginous and of course only

occur as casts. The persistence of this ridge over so great

an extent of country renders it a very valuable horizon. I

have not found it so rich in fossils along its south line of

outcrop in Carroll township, but this is also true of it in

the northern and northeastern townships where though rec-
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ognizable without the slightest doubt fossils are compara-
tively scarce.

Section ofbeds in Chemung-Catskill sandstones and shales,

on the farm of the Hon. Judge Jurikin near Del tulle.

See map on Page Plate XI, page 158, Fig. 3.
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Delville green sandstone—a massive bed about twenty feet

thick and upwards, containing in its middle a bed of

plant remains sometimes very thick.

A. bed of brown or brick-red sandstone not shown in place

but indicated by numerous loose blocks at the saw-mill

and containing fossils.

Brown sandstone, indicated by stones in a pile on the side

of the road northwest from J. Speace's, possibly same
bed as 5.

White or pale yellow sandstone on the top of the ridge

immediately north ot the house on Judge Junkin's

farm, showing in place in a field to the west. Kings-

mill sandstone.

Brown sandstone, indicated by two or three large blocks

on road from public highway to the farm-house, com-
pletely filled with casts of Spirifera mesocostalis, &c.

Brown sandstone on road between Rhinehart's brick house

and the fork in the road to the north of it.

Green shaly bed about ten inches thick, full of Polyzoa

and Poteriocrinus.

Section on Sherman's creek at Shermansdale mill

Dip, 15° <S. 50 E.

Green sandstone with green shale pebbles and a bed of

coaly matter in the middle, thin-bedded at base with coaly

matter and plant-rags, (Delville green sandstone. )? . . 20' 0'

Green shale, 1

Red shale, ... .5
Brown sandstone and shale.

Space concealed about 150 feet.

Gravel occurs here 10 or 12 feet above the water.

( treen shale with black iron stains, 4

Brown sandstone, 10

Green sandstone, massive in thin beds with plant-rags.

This sandstone also much resembles the Delville

sandstone.

Bpaoe concealed, not great.

Green sandstone, soft, with cists of shells.

Red shale and brown sandstone, .... . . . 30

< treen shale, .... 6

Soft green sandstone weathering yellow, 2 o
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Greenish white shale with plant-rags, . . 3

Yellowish white sandstone with sandy shale and plant-rags, G

Green sandstone with sandy shales, 4

Red shales, . 8

Green sandstone, 4 beds, with thin sandstone partings, . . 4

Green sandstone with plant-rags, 2

Green and yellow shale with plants almost forming a thin

coal bed, 1

Red shale, 3

Green shale with plant-rags, 1

Red shale.

The beds shown in this section lie above those to the

east of this road on the land of Mr. Borroll and Mr. Grier.

Judging by eye and taking into account the small dip, they

must lie about 300 feet above them. The whitish Kingsmill

sandstone with its fossils should cross the road in the

ground north of the mill ; but so many stones have been

hauled here for the purpose of protecting the land from

the ice that it is impossible to distinguish them from the

rocks in place. The ice, too, has brought down quantities

of large bowlders and scattered them along the bank.

Above the mill and for some distance below it the creek

is working to the westward and cutting away its right bank.

Below that point to the bridge the other bank is being

washed down.

On the opposite side of the creek and above the mill are

some fossiliferous beds in the green shale and red sandstone

which have yielded a Lingula and some other fossils not

yet identified, but indicating transition beds between the

Chemung and the Catskill.
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3. Centre township.

A. General description.

Centre township is bounded on the north by Little Buf-

falo creek, which divides it from Juniata and Saville. On
the west lie Saville and Spring. The Carroll and Wheatfield

line follows the crest of Iron ridge and Dick's hill. Hort-

ing's run parts it from Oliver and Miller. Its extreme

length from east to west is about eight miles and its great-

est breadth from north to south about four miles. Its area

is about thirty square miles.

The only town it contains is New Bloomneld, the county-

seat, lying very near its center and containing about six!

hundred inhabitants.

Centre township affords a good type on the small scale of

Perry county. Its surface is broken by ridges of high

ground ranging from east-northeast to west-southwest. The
most northerly of these skirts the south bank of the Little

Buffalo and is called the Buffalo hills. It consists of a suc-

cession of steep- sided heights well clad with small timber

and separated by deep, narrow ravines or gaps, locally

called "narrows," where the hemlock-spruce and other

shade-loving trees find a congenial home. Some of these

passes afford the most beautiful bits of scenery in Centre

township. A narrow road usually winds along beside a

small brook and is often completely overhung with spruces

and pines. Here may be found in profusion the sword-

fern, {Polystichum acrostichoides,) the common Polypody,

(Polypodium vulgare,) the ebony spleenwort, (Asplenium
ebenenm^) and other plants that delight in coolness or

moisture.

Limestone ridge running almost parallel with the pre-

ceding consists of a number of minor ridges with intervening

valleys. The passes through this range present none of the
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beauty of those through the Buffalo hills, being less deep
and narrow and usually cleared of timber. Limestone ridge

passes at a short distance north of New Bloomfield and is

capped in many places with rugged, moss-grown pulpit

rocks of the Oriskany sandstone, forming long, straight

ridges. Graywethers of the same material dot the fields

and woods on both sides of these ridges and bear witness to

their former wider extent.

The vale of New Bloomfield lies between Limestone ridge

on the north and Mahanoy ridge on the south. It is the

most fertile portion of the township. The soil is compara-

tively rich and Avarm, and being mostly under cultivation

yields good returns.

Mahanoy ridge passes immediately south of New Bloom-
field. It is high, often steep, and well covered with small

timber. The gaps in this range, though shorter, resemble

those through the Buffalo hills, being narrow, winding, and
dark with spruce and pine. The meaning of the name is

unknown but it is probably of Indian origin. It occurs

in Northumberland county as the name of a creek and of a

small town standing upon its banks. Another Mahanoy is

a station of the Catawissa railway on Catawissa creek in

Schuylkill county. The word is usually pronounced with a

guttural sound as if it were spelled ,4 Mac^onoy, the cli

having the Scotch or German sound. A connection may
hence be inferred with the name Mauch Chunk where the

ch is pronounced in a similar manner.

There is much more picturesqueness in the geography of

a county when the names of the great and abiding features

of the landscape—those that remain while men come and

g< k " the everlasting hills," the valleys and rivers—bear the

names bestowed on them by a race that has passed away.

Such names are fossils, superficially meaningless to the pre-

sent inhabitants, but showing when studied a significance

and richness of association that no name of recent signifi-

cation can contain.

The slopes of Mahanoy are tilled only up to a small

height, as their upper parts are too steep to render cultiva-

tion profitable.
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A wide open valley separates Mahanoy ridge from Dick's

liill and Iron ridge, along the crest of which, for the most
part, runs the township line. The soil of this valley, being

composed of disintegrated Chemung shale, is less fertile

than that of the vale of Bloomfield, but contains, neverthe-

less, some good farms.

This southern valley of Centre township is broader than

the valley of New Bloomfield, for causes which will more
clearly appear when the geology of the township has been

described. Though undulating, its surface is seldom steep,

and it is well watered by springs and streams. Moreover

the shaly soil and sub-soil are more retentive of moisture

than is the limestone of the northern ridge.

Cultivation has been carried up the slopes of the hills in

Centre township as high as at present would be profitable,

and in some cases higher. The labor of clearing the stones

from the hillsides is very great. Two crops of them may
sometimes be gathered annually and yet there are plenty

left for the future. Plowing softens the ground and enables

the rain to carry the soil down to the lower levels. In this

way new stores of stones are, year by year, brought into

view on the upper part, while on the lower slopes few are

visible at the surface. In the woods, also, where the wash
is prevented by the roots and leaves there is often—not al-

ways—a fair covering of soil until the timber is felled and
the plow begins its work. The huge piles of sandstone and
chert that almost surround some of the hillside fields

—

euphoniously termed in the district flint-gravel—attest the

labor spent in clearing the land. In general this is only

done where a limestone sub-soil exists. Where sandstone

is the basis the land is usually poor and thin, and does not

repay the outlay.

The soil is deep in many parts, especially on the lower

grounds and along the courses of the streams. Occasion-

ally this is true among the hills. But where the slope is

steep or the brow of the rising ground prominent, the rock

will usually be found at a small dei>th—a few inches often-

-

below the surface. In these cases the outcrop of the beds
may be readily traced by the fragments thrown out by the
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plow. Here cultivation usually ceases, the soil being too

thin to repay the labor.

Continual plowing of the hillsides for many years has also

been attended by its usual consequence. The soil has been
thrown down-hill one furrow's breadth every time, and the

higher part gradually bared to the rock. The soft soil ex-

posed on a steep slope has been washed by the rain to

lower ground, so that many hill-fields formerly cultivated

have been abandoned, and are now going back to forest and
becoming covered with a new growth of scrub pine (P. in-

ops.) This is the best use to make of such land. The
ridges and hills of Perry county if carefully managed by
men skilled in woodcraft would yield a better harvest with

less labor than can ever be obtained from them by the use

of the plow. The present plan of cutting them over occa-

sionally—clearing them and coaling the wood—is not the

most profitable method of turning forest land to account.

While it is not probable that the most valuable kinds of

timber, such as black walnut, will ever be grown, except in

some lowlands in the county, yet the hills would yield un-

der good management perennial crops of white oak, maple,

and chestnut, becoming every year of greater value in con-

sequence of the growing scarcity of wood. Many of them
might also be planted with the white pine and locust, and
would yield a speedier return.

It might be quite worth the cost and labor of the experi-

ment to attempt the introduction of the European larch,

(P. larix.) a tree which grows rapidly on dry hillsides

and yields a timber of great value. Many thousand acres

of waste mountain land in Scotland have been thus con-

verted from desolate, almost worthless property, into green

and wood-clad slopes and craigs, yielding their planters

(the Dukes of Athol) a revenue that could have been ob-

tained from them in no other way. The disease now pre-

vailing among the larch plantations of Scotland may also

contribute to render its growth of greater importance in

America. Care should however be taken to avoid importing
the parasite, lest as has happened in several similar cases

the mischief should exceed the gain.
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Centre township possesses no large stream. Its southern

valley is drained by the Little Juniata, which rises in

Spring township and flows between Mahanoy and Crawley
hill, then between Mahanoy and Iron ridge, and lastly be-

tween Mahanoy and Dick's hill until it reaches the gap near

Montebello furnace through which it passes and continues

in a southeasterly direction to meet the Susquehanna at

Duncannon. The Bloomfleld branch of the Little Juniata

rises in the Avest of the township and drains the vale of

Bloomfleld, passing immediately south of the town where

it receives the waters of the "Town spring" and a number
of smaller ones, and flows through the gap in Mahanoy ridge

to meet the larger stream.

All the waters north of Limestone ridge, in Centre town-

ship, and most of those that rise among its branches and
spurs flow away to the north and pass through one or

another of the gaps above mentioned in the Buffalo range

till they meet the Little Buffalo. They are insignificant in'

size, but some of them supply mill-power as they flow

through the narrow defiles.

B. Geological description.

The rocks of Centre township, like those of Perry county

in general, have been subjected to violent compression and
crumpling, and stand at all angles up to and even beyond
the vertical, being in some cases overturned, so that what
was their lower side is now the upper.

The Onondaga variegated shale. {No. V.)

These variegated beds of the vale of Bloomfleld, the

lowest or oldest in Centre township, occupy a strip along

the middle of the township about three quarters of a mile

wide at its western line, narrowing to nothing at the east.

The upper part of the group consists of alternating layers

of yellow-greenish and red shale none of them very hard but

containing thin beds of sandstone which form a long low

ridge along the middle of the outcrop. The ridge may be

traced almost continuously. It passes through the town of

Xew Bloomfleld, whence I have named it the Bloomfleld

12 F\
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sandstone. Here its harder beds may be seen cropping ont

in the streets with an almost vertical dip.

The road to Newport lies for several hundred feet ex-

actly on the southern edge of the variegated shale, and
about half a mile east of the town is a low cutting which

displays the alternations of color and hardness very dis-

tinctly. Farther east it lies south of the road bed but may
easily be traced where the fields have been recently plowed,

through the farms nearly to the township line on the road

to Baileysburg.

This red and green shale lies in the upper portion of what
was called, in the Report of the First Survey, No. V, and
is the equivalent of the Onondaga salt group of New York,

but to my knowledge has never yielded either salt or gyp-
sum (plaster) in this county. It represents the middle por-

tion of the group in New York which lies under the gypsum
and salt bearing strata. (See Chapter III, page 53.

The Onondaga gray shales. (No. V.)

These beds make no conspicuous show in the township.

They are apparently 200-250 feet thick but no measurement
can be obtained. They form, with the variegated shales

just described, the south slope of Limestone ridge, and ex-

tend under part of the flat land in the valley between the

Oriskany and the Bloomfield sandstone, the latter being the

upper layer of the variegated shale which forms a low ridge

along the valley.

The Lewistown limestone. {Lower Helderberg, No. VI.)

The second geological formation in Centre township is

the Lewistown limestone, so called from its great develop-

ment near Lewistown, in Mifflin county.

This is the bed from which all the lime made in the town-

ship is obtained. It corresponds, as has been determined

from its fossils, to the water-lime division of the Lower
Helderberg limestone of New York.

It consists of a hard, solid, thick-bedded limestone, with

a thickness near New Bloomtield of about 60-70 feet, from

which it does not largely differ anywhere in the township.
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li comes to the surface at many places, especially along the

ridge, and usually shows a dark color when freshly broken,

changing under the influence of the weather to a lighter

tint, and is marked with very line lines on the exposed

edges, indicating the layers of original deposition. In many
places it is very bituminous, giving out the characteristic

smell when struck with the hammer. This smell is often

described as "sulphury" by the quarrymen.

When burnt it yields a strong white hot or " fat" lime,

but is much valued in the district for building, where the

dolomitic or magnesian limestones yielding a cool or ''lean "

lime do not occur. For use on the land it is preferable to

the latter kind, yielding results more quickly and needing

less caution in its application. It has been very extensively

used for many years past, and with excellent results. In

most cases the farmers quarry and burn the stone them-

selves, lime-burning as a separate business having scarcely

yet developed itself in the township. (See Chapter Y.)

The beds of this limestone contain very few fossils in

Centre township. They are mostly hard and smooth grained,

and are preferred for this reason to the overlying strata by
the lime-burner. In some places, however, they are crowded
with the little crustacean common in the water lime rocks

of New York, Leperditia alta.

Where the rocks of this group come very near the sur-

face they are brought out by the plow in the form of thin.

flat slabs beveled at the edges, that ring under the hammer.

In many parts they lie so thickly on the limestone ground
that it seems as if nothing could grow between them. This

is not the case. Indeed, the limestone is seldom picked off

the land unless it is wanted, and even then in consequence

of l<»ng exposure it burns with such difficulty that farmers

prefer to quarry new stone.

The outcrop of the Lewistovm limestone may be traced

on the map so easily that it would be tedious to describe

here its curious zigzag course in Centre township. One re-

mark, however, it is right t<> make. The limestone bed

with tin 1 over and underlying shales, being only 300-400

feel thick and lying for the most part nearly vertical, it is
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not at once obvious how it can occupy so great an area.

But by studying the sections given in this report, and fol-

lowing them across the county along the indicated lines, the

puzzle will readily be solved. The 400-1'oot bed of limestone,

&c, has been folded and creased so sharply that its beds, as

there shown, are often vertical and sometimes overthrown,

as may be seen south of New Bloomfield at Barnett's rocks.

Consequently fold after fold of limestone occurs close

together, sometimes separated by a layer of sandstone

pinched into the crease and sometimes without it. The
limestone, therefore, extends over a much greater tract of

country than its mere thickness would enable it to cover,

and shows at the surface alternately its upper and lower

faces. This, too, is the cause of the recurrence of sand-

stone ridges parallel or rudely parallel with each other at

intervals of about 800 feet—double the thickness of the

limestone.

Lewistown lime-shales, (No. VI.)

These beds overlying the Lewistown limestone are ex-

posed in several places in Centre township, but with one

exception, to be noted presently, the exposures are small

and insignificant. The beds are seldom opened for lime be-

cause the more solid limestone underlying them affords it

at less expense and in greater purity. The small accidental

cuttings therefore in which these shales are displayed only

serve to prove the extension over the township of the fossils

found at the typical exposure which forms the exception

noted above. This exception is a roadside cutting and at

the same time a lime quarry which has afforded me a com-

plete section through the shales. It is situated about two

and one half miles northwest of New Bloomfield at the en-

trance of the gap leading through Buffalo hills to Manns-
ville and Ickesburg. The shales are dipping at about 30°

N. X. W. under the Devonian rocks and were once quarried

for lime, though now abandoned.

To the section here shown all the others found in the

county must be referred as to a standard. No other can

be compared with it either in completeness or clearness.



182 F\ REPORT OF PROGRESS. E. W. CLAYPOLE.

r

riie following is a detailed section of the Lewistown lime-

stone shales as they appear at Clark's mill

:

(a.) Clark's Mill section. {Typical.)

Yellow Flint beds.

8' Limestone beds with black chert.

1' bed with /Strophornena.

20' with Tentaculites and Brachiopoda.

\' Coral bed.

3' Tentaculites gyracanthus.
3' Tentaculites gyracanthus and some Brachiopods.
2'

1' Coral— Trematopora—solid mass.

2' Rhynchonella beds.

4' covered.

1' soft, uneven gray shales with few fossils.

5' covered— bed full of B. granulata on surface of slabs.

4' soft, greenish shales with limestone bands.

8' covered.

1' bed covered with very small Chaetetes and Tentaculites.

3' hard, dark limestone full of small Chaetetes and some Brach-

iopods.

6' covered.

1' Limestone beds.

1' Soft Shale.

8' covered containing Leptaena bed, L. rugosa.
3' Rough Shales.

4' covered.

\' thin, smooth, even-bedded shale.

8' covered.
6' Coral bed containing iStromatopora and Favosites.

15' rubbly limestone—no fossils noted.

2' smooth, even-bedded limestone shale—no fossils seen.

3' covered.

1' shaly, soft bed—full of a Syringopora ? and Sphierocystites

multifasciatus.

5' Rhynchonella bed—crammed with R. formosa.

\ full of very small crinoidal relics with a few Brachiopods.

3' close, firm, blue limestone with Rhynchonella formosa.
3' thin-bedded, wavy limestone, several thin beds crammed with

Murchisonia minuta. Murchisonia beds.

12' shaly limestone weathering into rounded lenticular nodules,

with a few Beyrichiae and Rhynchonella and toward the

top a few Murchisonia.
4' coarse limestone full of Beyrichia notata, Hall.

8' thin-bedded yellow limestone.

6' blue thin-bedded limestone.
1' thin-bedded limestone—Leperditia alta abundant.

40' ground covered.
50' thin-bedded limestone, dark, containing no fossils but the little

Entromostraoan, Leperditia alta.

Waterlime. Beds thinner toward the top.
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(b.) Clark's Mill section {fossil beds.)

Silicified crinoid stems, Ac.

8' Limestone beds with chert in the middle.
1' Orthis oblata, Hall, rather abundant.
3' Bed with Tentaculites gyracanthus, Eaton.

1' Bed lull of Cladopora fibrosa?
6" Bed with Beyrichia granulata, Hall.

1' Bed with small Chaetites? and T. gyracanthus.
8' Bed with Leptaena rugosa and Calymene.
6' Rubbly bed with Stromatopora and Astrocerium.
3' Soft shaly bed with Aulopora ? and Sphaerocystites multv-

fasciatus, Hall.

5' Soft shaly beds full of Rhynchonella formosa.
" mutabilis.

Spirifera Vanuxemi.
Cornulites,

3' Thin-bedded limestone with layers of Murchisonia
4' Coarse limestone full of Beyrichia notata, Hall.

Other exposures.

Beside the typical exposure at Clark's mill the following

should be noted :—

(a) A small quarry on the top of the hill above Mr. Ar-

nold's farm-house, a mile west of Bloomfield, shows the

Tentaculite and Meristella beds abounding in fossils ; thus

—

Section of Tentaculite beds at exposure (a.)

2' 0" Thin shaly limestones—silicified Brachiopods.
2' 0" Thin limestone—fossils not abundant, Tentaculites.

6" Limestone with small polyzoa and shells— Tentaculites.

5' 0" Thin-bedded limestones with Brachiopods and Tentaculites,

a Trematopora ? bed near middle, and a black bed cram-

med with brachiopods about 1 foot from base.

Rough rubbly shaly stone flaking off, full of Meristella

laevis much crushed.

(b) In the woods on the top of Limestone ridge north of

New Bloomfield and on the old road to Newport is a small

quarry also showing the Meristella beds.

(c) The Meristella beds may also be seen in the wood a

few hundred feet east of Mr. Adam Clouser's house.

(d) A small show of some of the beds occurs on the road

to Xewport near the top of the ridge.

(e) The fossils of the limestone shale occur along the top
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of the hills west of Bloomfield near Clark's mill for a mile

or so.

(/) Near the ore banks of the old Juniata furnace is a

quarry in the lime-shales, of where may be seen

5' 0" Rhynchonella beds, soft greenish shales.

1' 0" Shaly limestone.

1' 0" Solid limestone, silieified corals.

5' 0" Rubbly limestone, no fossils distincc.

2' 0" Murchisonia beds.

2' 0" Solid limestone.

7' 0" Thin-bedded shaly limestones with silieified Meristella

laevis, Streptelasma.
3' 0" Lenticular limestone without fossils.

(g) On the top of Limestone ridge, north of Mr. 0. Rice's

house, are some abandoned quarries, where may be seen

6' 0" Rhynchonella beds, soft greenish shale.

2' 0" as next below but thin bedded.
1' 0" Limestone, fossils silieified.

6' 0" Rubbly limestone with few fossils.

1' 3" Murchisonia beds.

V 0" Limestone, no fossils.

The Oriskany sandstone, {No. VII.)

No geological formation in Perry county can vie with

the Oriskany sandstone for picturesqueness. The smooth,

rounded outlines of the shale and limestone hills and great

valley are attractive and profitable to the farmer, but their

beauty is that of repose and quiet. The wild, rough, ragged,

and moss-covered pulpit rocks of this formation standing

up in long, narrow lines across the county, have a grandeur

and sometimes a majesty which can never be found in

smooth and cultivated ground. Perhaps no one of these

equals the well known Pulpit rocks of Warrior ridge near

Huntingdon, but those who explore the woods and wilder

parts of the county are well aware that they conceal dis-

plays of Oriskany pulpit rocks finer than any that can be

seen near the roads and other frequented places.

The Oriskany sandstone in Centre township is thin, sel-

dom or never exceeding 20 feet in thickness. This thin-

ness prevents its forming high hills or mountains, such as

those made by the outcrop of the Medina and Hamilton
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sandstones. It usually shows itself as a ridge of rocks upon
the surface. The frosts and storms, the suns and rains of

the ages have split the solid rock into pieces and the same

process is still going on. The larger fragments are being

broken into smaller ones and the smaller ones into sand,

which is washed down and carried away by the river as fast

as it is formed. Nothing but their greater hardness has

saved them from the more rapid destruction which has been

the fate of all the softer beds in the vicinity.

But, though thin, the Oriskauy sandstone is a conspicu-

ous feature in the geology of the township. The great

number of its outcrops renders its ridges very numerous
and in some places they seem almost in contact. The lat-

eral or tangential pressure to which I have alluded as the

cause of the foldings of the rocks was more severe, or, to

speak more accurately, the effects of its severity are more
apparent in Centre township than anywhere else in the

county. The beds of rock in many places stand vertical

and are sometimes overthrown.

These facts may be best observed on Limestone ridge and
in Dick's hill and Iron ridge. As mentioned above the

limestone bed of wdiich these ridges consist is not more than

400 feet thick, including the adjoining shales. Conse-

quently as this bed, sharply folded and lying in a vertical

position, covers tracts of country sometimes half a mile

wTide there must be many folds in that space. Now, every

fold of the limestone involves a fold of the overlying Oris-

kany sandstone. A geologist therefore would expect to

find a series of nearly parallel ridges crossing the county

at intervals ranging up to 700 or 800 feet. This is actually

the case, as may be "proved by any one who will take the

trouble to walk across Limestone ridge or Iron ridge at right

angles to the strike of the beds, or from N. N. W. to S.

S. E. (See sketch section, Plate XVI, page 176, Fig. 1.)

Three complete folds of the Lower Helderberg limestone

and Oriskany sandstone are here shown. They are crushed
and pressed close together so that their sides are nearly par-

allel. The Oriskany sandstone is represented by the black

line on the top of the limestone. It is observed that this
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sandstone will form a ridge at every fold. The most south-

erly ridge has been removed b}r the erosion of the surface.

When the land stood at the level represented by the dotted

line the three ridges were present. When it shall have

been cut down to a lower level than at present the second

ridge will disappear, and at a later period the third ridge,

now the deepest, will have been removed.

In this way it comes to pass that a wide extent of country

can be occupied by a bed of limestone seemingly or really

continuous though only 400 feet thick. This is the case on

Limestone and on Iron ridges and in several other places in

the county. For the most part erosion of the land by
weather has not proceeded far enough to cut out altogether

the ridges of sand rock, which may therefore be traced run-

ning side by side with the intervals given above. They
are not always continuous. One will stop and its place be

taken by another or by two, according to the number of

rolls in any cross section.

In some places the Oriskany sandstone is a conglomerate of

small rounded quartz pebbles resembling in size and appear-

ance little white beans. These are mixed with a small pro-

portion of larger ones, but no very coarse material has been

noticed in Centre township. Usually this conglomerate is

hard, but at certain sjwts, such as the exposure nearest to

New Bloomh'eldon the south of the cemetery, it is soft and

crumbling, so that it is easily quarried and crushed and the

constituents separated. The pebbles were formerly used

for rough -casting the frame houses in the town. Little of

this is now done, weather-boarding having taken the place

of rough-casting or pebble-dashing. The sand from t his

bed, if line enough, as is often, perhaps usually, the case,

is used in making mortar. Sand for this purpose would

otherwise be difficult to obtain in the south of the township,

as there are no streamscapable of making and accumulating

it. It is worthy of notice that the sand grains of which this

sandstone is composed are not sharp like those of a grit-

stone, but well rounded and smoothed, showing that they

have beeD ground down with the pebbles on an old beach

just as the same materials are now ground down on the
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beach of an existing ocean. The sand may, therefore, be

considered the relics of r>ebbles that have disappeared, and

the pebbles the remains of greater ones which only exist by
the law of the survival of the hardest. Whence the sand

was obtained to form this ancient Oriskany sea-beach is a

question which cannot be here discussed for want of space.

This local softness of the Oriskany sandstone is one of

the causes of the disarjpearance of the ridges in many places

where antecedently they would be expected. Many such

instances may be observed by any one who traces out the

lines of this formation in the field.

The Oriskany iron ore.

In many places the Oriskany sandstone is deeply stained

with iron. Some of its layers are very ferruginous. Blocks

often occur completely covered with a black shining crust,

which consists of the hydrated oxide of iron or brown hema-
tite. These pieces have raised fallacious hope of the dis-

covery of beds of iron ore in this rock. But such hopes

have al ways been disappointed. No deposit of ore is known
to exist in the Oriskany sandstone in Perry county, and
with the exception of a bed to be presently mentioned none
exists immediately above or below it. Though the sand-

stone ridges may with care be used as a guide to ore, yet

they themselves contain no useful store of that mineral.

The enlarged local map of outcrops north of New Bloom

-

field, page plate XV, Fig. 1, will show the complex struc-

ture of the country immediately north of New Bloomfield,

and at the same time serve as a guide to the iron ore bed at

the base of the Marcellus black shale. Land owners in the

district shown will be enabled to determine, by examining
the map, whether or not this ore bed can be found on their

land. At the same time the quantity and quality of the

ore can be discovered only by digging. There is no other

known means of proving the thickness or quality of any
bed of iron ore, and all who claim the possession of any
such means are claiming what they have not. I cannot too

frequently repeat that the geological map can only show
the place and not the quan f; tv or quality of the ore. Yet
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if a man is thus saved the expense of seeking what he will

never find lie is so far a gainer.

The first and most striking feature of the map is the ex-

tension of long tongues of the Oriskany sandstone through

the Lewistown limestone. Between the northern and
southern lines three such tongues may be counted. The
first comes down from the northeast, at the road-junction

near the Old Juniata furnace and runs for about two miles.

In this trough or syncline the Marcellus ore bed must lie,

but in this part of its course no ore is worked, nor can I

learn that any has been discovered. The ground is low for

the most part at the northeastern end, and the ore may be

deeply buried beneath superficial wash. About a mile to

the southwest, however, a considerable quantity was mined
under cover some years ago and washed in the stream about

half a mile away. Farther west than this no ore probably

exists. The syncline becomes narrow and close, and after

running as a single ridge for nearly a mile, is finally cut

out by erosion near Poplar Hill cemetery.

Immediately south of the last and running southwest is

another syncline also narrow bu t yielding ore in much grea ter

profusion. Immense quantities were taken out to supply

the Juniata furnace when in blast. The holes still remain

on both sides of the road. Narrowing rapidly this trough

of sandstone thins out and ends in a point about a mile

from the road. But in this Y-shaped place are situated

Keeder's ore works, from which more is extracted than

from any other in Perry county at the present time. The
tunnel by which access is gained is situated on the north

side of the ridge of Oriskany sandstone, through which it

has been driven to reach the syncline containing the ore.

In this way good drainage is secured for the workings, and

the removal of the ore rendered easy. Further details may
be found in Chapter V, on the iron ores and in the account

of the Marcellus ore bed in Centre township.

This syncline is cut out by erosion at a short distance

further southwest, then faintly reappears, but shows itself

much more distinctly on the road from New Bloomfield to

M a rkelsvi lie, where it forms an open synclineand contains the
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ore bed. Some attempts hnve been made lately to prove the

ore, bur without success. Nevertheless there is no question

of its existence, especially on the land of Mr. W. (Tailing.

Fun her search can alone determine if it is thick or thin,

good or worthless. Indications, however, on the surface

are against its proving valuable. The ridge of sandstone

and ore is cutoff about a mile further, the limestones taking

their place near the house of Mr. John Power.

The other two sandstone ridges shown in the plan need a

little notice. Both are synclines. The more northern be-

gins about a mile northeast of New Bloomfield, and con-

tinues in a straight line for more than two miles westward,

where it is cut out by erosion. The other is the end of the

long ridge lying for the most part in Oliver and Miller

townships, where it holds the iron bed and yields ore in

great quantities. It begins just behind the school-house

near Mr. O. Rice's house, and may be easily traced east-

ward to the Newport and New Bloomfield road which it

crosses at the highest point between the two towns, the

ridge here forming the watershed. Thence it continues

through the wood for about half a mile, when it becomes
double. At the place where the ridge becomes double a

small displacement is visible which throws the eastern por-

tion of the ridge about 100 feet to the south of the western

parr. This doubling is caused by the widening of the syn-

cline so that the two walls come to the surface separately.

Here also the dip of the north ridge is to the south, and
that of the south ridge to the north indicating a change, for

along all the western part of the ridges already described

the whole parallel series dips to the north. A little further

east the dip of the whole series is to the south.

It should be mentioned here that as soon as the ridge be-

comes double the Marcellus ore appears, showing its char-

acteristic thin basal bed of fossil ore. (See Plate XVI.
page 176, Fig. 2.)

Continuing about a quarter of a mile farther eastward

the north ridge becomes very bold, rising at least 50 feet

above the south ridge and presently shows a magnificent

sheet of sandstone dipping 65° S. 10° E. It is the finest ex-
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hibitioo of the Oriskany sandstone as a bedded rock in the

township and perhaps in the county. Very soon after pass-

ing this cliff, for such it may be truly called, a third ridge

appears between the two already described running out

from the north ridge. The Marcellus ore bed immediately

appears between this new ridge and that to the north, so

that at this ])lace there are three distinct sandstone ridges

with two troughs between them each containing the hema-
tite bed with its accompanying white and black clay.

The northern ridge is the highest, rising some 50 feet

above the next, which in turn rises about as much above

that on the south. For the geological structure of which
these ridges and ore beds are the superficial indications,

see Plate XVI, page 176, Fig. 3.

These ridges continue eastward. See Miller township.

Fossils.—Coarse and hard as is the Oriskany sandstone

yet it furnishes evidence that the ocean on whose shores or

shallows it was formed contained aoundance of animal life.

These coarse blocks are often honeycombed with the casts

of fossil shells. The shells themselves have been dissolved

and carried away by the percolation of acidulated water.

But they have left cavities in the stone which indicate their

former presence. It is not surprising if in the wear and

tear of a sea -beach the thin and fine forms have been ground
down and destroyed. This is the case in Perry county.

But some of the heavier shells, such as the well known
Spirifera arenosa, survived the rough usage to which they

were subjected and were buried in the sand. But the relics

of former life during the Oriskany age are very imperfect

and scarce in Centre township. Nowhere in Perry county

are they good. But in other parts of the State and in other

States this rock has yielded fossils in great quantity and

good preservation.

The Marcellus lime-shale and limestone.

These beds are only to be seen in a few places in the town-

ship. They are apparently well developed near New Bloom-

field on the farm of Mr. Barnett, and their development is

an argument against the pressure of the Marcellus ore in
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any great thickness. Some years ago an attempt was made
to burn some of them for lime but it proved a failure. The
lime would not slake. As will be mentioned in the report

on Madison township similar beds there yield lime of fair

quality. It might be worth the experiment to try if these

limestones at Bloomh'eld would yield hydraulic cement. I

have also seen the Marcellus limestone at its outcrop be-

tween Bloomfield and Clark's mill, where it may again be

taken as evidence against the presence of a thick bed of.

ore. A partial analyses of this limestone will be found in

that part of the report relating to Madison township.

The Marcellus iron ore bed.

This is the bed from which most of the iron ore raised in

the township has been taken. Its outcrop may be readily

traced upon the geological map, as it coincides with the

line between the Marcellus limestone and the Marcellus

black shale. As will be seen at a glance its course is ex-

ceedingly irregular, and the tracing of it through the town-

ship was a task of some difficulty. The complication of

the structure of Centre township will be evident to any one

who carefully examines the maps and sections given with

this report. Following the ridges of sand-rock across a

county may seem, at first sight, a very unprofitable task,

but in no other way was it possible to determine the ground
in which this bed of iron ore could or could not exist.

This ore is often called in the district the limestone ore,

to distinguish it from the other ores in the county. The
name is not strictly true in the sense intended, and yet it

is true in another. It does not lie in or on the Lewistown
limestone—the great limestone of the county—but it does

lie in contact with a bed of impure greenish limestone or

calcareous shale which has been erroneously considered the

equivalent of the Corniferous limestone of New York.

This is never far from the great limestone, its proper hori-

zon being about 50 feet above the Oriskany sandstone.

Hence the upper surface of the sand-rock when it can be

discovered, is an unfailing guide to the position of the ore.

The first outcrop line of the Marcellus hematite enters
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Centre township from Miller, and runs immediately south
of the Oriskany sandstone till it crosses the Newport-
Bloomfield road about a quarter of a mile north of the sum-
mit of the ridge. It then continues west-southwest to the

Old Juniata furnace works on the old road to Newport.
No yield of ore has been obtained from it along the line of

outcrop, so far as I am aware, east of this place. But at

this point it begins to afford a rich supply, and great quan-

tities were taken from it while the furnace was in blast. As
will be seen at once by inspecting the map the field over

which the ore has been proved is not extensive. It consists

only of a long narrow tongue of shale land bounded by two
converging ridges of the Oriskany sandstone which meet in

the woods about a mile west of the Furnace road. Erosion

too has destroyed a portion, the stream coming from Lime-

stone ridge having cut its way across the narrow syncline

and removed the two Oriskany ridges with the intervening

black shale and ore, and other beds over a considerable

space. The course of this ore-bed may be traced in the

sketch-map, Plate XV, page 174, Fig. 1.

The second line of outcrop of the Marcellus ore comes in

also from Oliver township as a narrow almost closed syn-

cline shown on the map. In Oliver township this syncline

is more open, in fact double in some jriaces, and has yielded

an immense quantity of ore for the supply of the Marshall

furnace at Newport. (See Report on Oliver Township.)

But in Centre township the greater portion of the syncline

has been eroded and washed away leaving only the bottom.

Consequently the iron ore so abundant a mile to the north-

east is here almost absent. Numerous holes have been dug
but little has been found to reward the labor. And the

geological indications are that nothing will be found because

the ore has been eroded. (See Page Plate XVI, Fig. 4.)

Following the beds a little farther to the west the Oris-

kany sandstone is cut out of the syncline altogether at the

school-house, and henceforth the limestone alone remains.

Tin* third outcrop of the Marcellus hematite comes in

from Miller township, passing about 100 feet south of Pine

Grove church where attempts have been made to find the



3. CENTRE TOWNSHIP. F2
. 103

bed, without much success. Thence it runs along the north

foot of Mahanoy ridge to the western boundary of the town-

ship. It has been opened in two places with some success.

One of these places is on the farm of Mr. George Barnett, at

Bloomfield, where the adit which has been driven along the

ore-bed enters just above the level of the Little Juniata, and
is carried in until the ore is reached. The ore which is brought

out is what is locally called pipe ore. This name is given

to it on account of its occurring in hollow masses which

sometimes resemble pipes. It is the stalactitic brown hem-
atite of the mineralogist. These so-called x^ipes are usually

full of clay, the presence of which renders it necessary to

wash the ore. Horse-power was here employed for the pur-

pose, the water of the stream being pumped up and deliv-

ered at the upper end of a long sloping trough. The ore is

thrown into the lower end of the same, and a shaft fitted

with iron studs, set askew upon it, turns continuously in

the trough. The shaft acting as an interrupted Archime-

dean screw, slowly raises the ore against the stream of water

and delivers it at the upper end comparatively free from

clay and ready for hauling. This is the process usually em-

ployed for washing ore throughout the district.

Work has been discontinued for some time past at this

level, (1883,) the ore-bed being of small thickness, and the

contiguous Marcellus limestone well developed. I have ob-

served in Perry county that these two beds usually bear an

inverse ratio to each other. AVhere the ore is thick the

limestone is thin or absent, and vice versa, so that the pres-

ence of the Marcellus limestone may be considered a strong

argument against the existence of the ore.

Barnett % ore bank section, New Bloomfield.

200 ±0" Marcellus black shale.

Marcellus upper ore bed.

Hard greenish calcareous shales with Atrypa reticularis,^

Marcellus limestone.

Marcellus shale.

Soft green ish shales with Beyrichia.

Marcellus lower ore bed, brown hematite, stalactitic and
slaty—thin bed of fossil ore.

20' 0" Oriskany sandstone, soft and friable, pebbly.

13 F\

2' 0'

5' 0'

L0' 0'

2' 0'

4' 0'
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Anot 1km- opening of a similar nature is found about 3

miles west of New Bloomfield, on the ground of Mr. Darius

Long, by whom it is leased for a royalty of 18 cents per ton.

Like the preceding, this opening lies under the southern

slopes of Mahanoy ridge, and is geologically on the same
horizon—the Marcellus ore bed. The ore is of similar

quality, being pipe ore for the most part, and of course

needs washing. The bed here also dips almost vertically.

so that the labor and cost of working is rapidly increased

as it is followed downwards. This is one of the great draw-

backs to mining the Perry county ores. If access is ob-

tained by a level only a small quantity can be reached, and

if by a shaft, the water, in wet seasons especially, is apt to

become troublesome. Moreover, every yard in depth means
an increase in the cost of raising the ore. At this (Mr.

Long's) bank a small steam engine has been erected, which

also pumps out the water which is employed for washing

it. In dry seasons, such as that of 1881, the supply is 'in-

sufficient, the sump being dry by midday, but in wet sea-

sons more than enough can be obtained. The shaft is now
(December, 1881,) 67 feet deep, and the ore is followed

nearly east and west from the bottom of it. The bed is

from 4 to 14 feet thick, with a parting of clay dividing it

into two smaller beds. This of course is separated in dig-

ging it. The yield varies according to the force employed.

In December, 1881, I was informed that 100 tons a month
of washed ore were brought to bank, and as about half of

it is lost in washing this must mean 200 tons of crude ore.

It was then worth at Newport, 9 miles off, $3 50 a ton.

The hematite was followed almost down to drainage level

and began to show signs of giving place to the blue carbon*

ate of iron, a much less valuable ore, because it needs

roasting. This and the growing cost of lifting to the sur-

face, and of haulage to Newport, and the diminishing price

given at the furnace have combined to reduce the profits

below cost, ami the works were suspended in the early part

of L883. The ore lias also been proved on the land of Mr.

Neilson, near the wesl line of the township.
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No other attempt lias been made so far as I am aware to

open and work the ore along this line of outcrop.

Another small outcrop of the limestone ore occurs near

the Perry furnace in the southwest corner of the township.

It runs in a curve round the furnace between the Oriskany

sandstone and the black shales, but is of very small extent,

and so far as I am aware was never worked in the township

though a small opening exists a short distance over the line

in Spring township.

Another outcrop of the Marcellns ore occurs about a mile

north of New Bloomfield, where in one of the long, narrow

synclinal folds running southwestwardly from the old Ju-

niata, works it has been mined in the woods under cover.

This outcrop may be traced on the ma]3 of the county north

of Bloomfield. The works are now abandoned and have

fallen in. The ore was hauled half a mile to the stream in

Dorran's narrows for washing.

The outcrop at the old Juniata furnace is the last of which
mention need be made. This is at the same time the oldest

and most productive in the township and second to few in

the county in these respects. It was worked for the fur-

nace half a century ago and immense quantities of ore were

extracted at great cost, especially in the eastern portion of

the works where the cutting is about twenty-five feet deep

and open. Traces of the old works may be found scattered

through the woods on the west of the road nearly half a

mile distant. These works were abandoned about forty

years ago, when the introduction of coal and coke ruined

the charcoal-iron industry and they lay idle for many years.

They have, however, been reopened by driving a tunnel

through the Oriskany sandstone ledge on the north side of

the syncline. whereby access has been obtained to the ore

beds lying within it and a considerable quantity of ore ex

tracted and hauled to Xewport by Mr. Reeder.

The position of Mr. Reeder s works and tunnel is shown
in Plate XVII, page 178, Fig. 1.

Tin- Marcellus black shale.

There are not many places in Centre township where this
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rock is exposed. It is soft mid consequently much disin-

tegrated by the weather. Lying as it does with other soft

beds between the two sandstones, the Oriskany and the

Hamilton, it is generally covered with the wreckage that

has fallen from their slopes so that its detection is difficult.

The Marcellns black shale, together with the Hamilton
lower shales, is usually much excavated by atmospheric

erosion and forms a deep valley lying alongside of the Ham-
ilton sandstone ridges which it accompanies in all their zig-

zagging course through the townships. An examination of

the map and sections will enable any one to follow its out-

crop without further explanation.

This rock consists of thin, dark or nearly black layers of

shale, very smooth in most places but occasionally slightly

sandy. It so closely resembles the formation in New York
on the same horizon that even without fossils there would

be little difficulty in identifying the two.

The best exposure of this rock in the township is in the

field adjoining Barnett's rocks directly south of New
Bloomlield. The beds are there nearly vertical and have

yielded no fossils.

Another smaller one is in the syncline on the top of the

hill between New Bloomfield and Clark's mill, where I have

been told that the plow brings fragments to the surface.

A third exposure occurs at the cross-roads between Lime
stone ridge and Buffalo hills on Dorran's run, where in the

search for ore many pieces of this rock were brought to the

surface. These on examination yielded a few fossils a list

of which will be given elsewhere.

A fourth exposure of these black shales occurs near the

ore works of the old Juniata furnace two miles east of New
Bloomfield. A double section is here made. The end of

the syncline coining west from Newport narrows gives the

black shale dipping both ways on both sides of the cross

road. Ou the south side it has been extensively excavated

in the search for ore but on the north side no attempt has

apparently been made t<> find the bed.
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The Hamilton lower shale.

Lying immediately over the black Marcellus shale come
the Lower Hamilton shales, softer and lighter in color.

They run through the township, following very closely the

line of outcrop of the Hamilton sandstone which overlies

them. The latter forms the ridges the former the valley.

Unable on account of its softness to resist the weather as

the hard stone has done, it has been eroded by frost, sun-

shine, and rain, and now forms valleys alongside of the

harder rocks. The northern slope of Mahanoy ridge and
the southern slope of Buffalo hills are composed of the

Hamilton lower shales, covered very deeply by the wreck-

age from the overhanging Hamilton sandstone. The slope

at the western end of Dick's hill also consists of these shales

rising from under the heavy sandstone. It extends in long

tongues west into Iron ridge, and is gradually thrown out

by the rising of the older limestone to the surface.

Xo other outcrop of the Hamilton lower shales exists in

Centre county, and in these the exposure of bed rock is rare.

In only one or two places in the gaps or passes as on Dor-

ran s run and at the old Juniata furnace can the lowrer shales

be studied in x^lace.

Fossils —These shales are exceedingly barren, frequent

and careful search at all the outcrops in the township hav-

ing failed to bring to light any fossils. Either life in the

ocean of this age was scarce in Centre township or all traces

of its exisience have been destroyed.

Land.—The Lower Hamilton shales yield mostly poor

land, inferior to that over the other shales of the township,

(rood farming and free expenditure of labor can, however,

render it fairly })roductive and in the end profitable.

The Hamilton sandstone.

This is the most conspicuous feature in the physiography
of ( -litre township. The Lower Helderberg limestone forms
a high ridge, but most of it is under cultivation, and more
of it would be tilled were it not for the numerous sinkholes

on its surface. The Oriskany sandstone in many places
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caps the limestone with its rugged range of pulpit rocks.

Bui the Hamilton sandstone is massive and hard enough
to stand up in bold lines along the township, and so far to

resist the weather as to maintain a steep slope on one or

both Hanks. Consequently it forms not only the most con-

spicuous, but the most important feature in the physical

geography of the township.

Tlie first outcrop of the Hamilton sandstone.—The Buf-

falo hills are the most northerly line of outcrop of this for-

mat ion. A long, straight, high wooded ridge of sandstone

enters the township southwest of Mannsville and ranges E.

30° N. to the road between New Bloomfield and Newport,

when, at the lower end of the narrows, it suddenly turns

back upon itself and runs W. 30° S. to near the old Juniata

furnace. Here turning again it resumes its former course

and passes the line into Oliver township. This doubling

back of the sandstone upon itself is the cause of the great

length of Newport narrows. The stream—Inoculate run-
has cuts its way through the sandstone at its very widest

point, and zigzagging along has made its course yet longer.

See Plate XVII, page 178, Figs. 2 and 3.

Probably the doubling of the sandstone formed a line of

weakness where the rocks were more crumbled and broken

than elsewhere. Moreover, the elevation of the ridges was

less because there are in that place three instead of one as

in the rest of the range. The water from Limestone ridge

consequently was thrown into this channel by the latter

cause, while the former rendered the destruction of the

rocks more easy and rapid.

There are three other gaps or narrows through the Buffalo

hills in Centre township, down which the water comes from

Limestone ridge into the Little Buffalo.

The Juniata Furnace gap is about a mile west of Newport

narrows. Through this the old road to Newport passed.

Traces of it may be yet seen near the south end. Less nar

row and picturesque than some of the other passes, n con

tains one of the finest tracts of hemlock spruce that can be

seen in the town-hip. Hie ruins of the old furnace works

remain in t lie middle of the narrows.
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Dorran's gap is a mile west of the Juniata Furnace gap.

Through this a little stream of the same name flows to meet

the Little Buffalo. This is the prettiest and most pictur-

esque of all the passes in the township. The road runs

alongside of the brook,and is shaded with the hemlock spruce

and white pine. Ferns abound in the damp shady ground.

Among these the Narrow Sword fern, Polystlchum acros-

tichoides, the Margined Shield fern, Lastrea (asplenia m)
marginalise and the Common Polypody, Polypodium vul-

gare, are the most abundant, but the prize of beauty must
be awarded to the elegant and delicate Ebony Spleenwort,

Asplenium ebeneum, which grows here in unusual rank

ness and abundance. The good drainage afforded by the

broken Hamilton sandstone and the shade and coolness

produced by the overhanging timber combine to render this

gap a natural fernery.

Hentzel's Narrows is the third gap through the Buffalo

range, about two miles further west. Owing to the geologi-

cal structure of the ground this pass is also a long one, ex-

tending through the Oriskany sandstone and overlying

Marcellus and Lower Hamilton shale, the Hamilton sand-

stone and part of the upper shale. Some parts of this gap
are also very beautiful, but as a whole it falls short of that

last mentioned. A stream flows through it, coming from

the limestone land, though Limestone ridge can scarcely be

said to exist at this point. It has been cut down and car

ried away to so great an extent that the road passes through

it almost on a level. Broken pieces of the Hamilton sand

stone cover the slopes to such a depth at some points that

!!'-hs cannot grow, the depth of stone being too great to

allow their roots to reach the earth.

Further westward three other roads cross the Buffalo hills,

but only one of them passes through a gap, and this gap,

owing to the inferior hardness and gentler dip of the sand-

stone, presents less striking features and needs less detailed

description than those already mentioned.

A considerable branch of the Little Buffalo passes down
the gap just noted, and is the highest of its tributaries

which Hows off the limestone ground. There is a fact con-
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nected with this stream for mentioning which the present

is the proper place.

All along its course and along the Buffalo valley may be

found scattered over the ground blocks of the white chert

which underlies the Oriskany sandstone and which exists

nowhere in the valley. It has been carried down by the ice

on this and other tributary streams from the south side of

the Buffalo hills, or rather from the north slope of Lime-

stone ridge to its present position. Moreover it now lies

30, 40, and even 50 feet above the present bed of the Little

Buffalo ; showing that the Little Buffalo, at least in flood

time, must then have flowed at that height above its pres-

ent level ; that it has cut down its channel and the valley

in which it flows to a very considerable extent since these

stones were deposited. We have no means at present of

measuring this lapse of time in years. The flint is exceed-

ingly hard and capable of enduring for ages, so that there is

no improbability in maintaining that so great an amount of

geological erosion has been accomplished during the life-

time, so to speak, of these stones.

Mahanoy ridge.

The second outcrop of the Hamilton sandstone in Centre

township forms a long, straight ridge, passing half a mile

south of New Bloomfield. This much resembles the Buf-

falo hills in structure and the description given of them is

applicable also to Mahanoy. It is equally steep and rugged

and for the most part covered with timber. Only two gaps

or passes exist through the ridge in Centre township, one

near New Bloomfield and the other about a mile farther

east. Through the first passes the Bloomfield branch of

the little Juniata, which brings down all the water from the

eastern part of the township between Limestone ridge and

Mahanoy. It is only a small brook and there isnoobvions

geological cause for its having chosen this spot for cutting

through th«' Hamilton ridge. The softness of the Oriskany

sandstone ^<»ut li of Bloomfield probably allowed its passage

throngh that barrier, and a less height of the ridge may
have compelled it here to cross the other. This gap pos-
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sesses none of the beauty of those through the Buffalo hills,

being occupied almost wholly by the road, the stream, and

the mill-race.

The second gap about a mile to the eastward also gives

passage to a small stream flowing from several ample springs

in the valley, one on the farm of Mr. Oliver Rice and an-

other on that of Mr. R. Moore. Its course consequently is

short but it supplies power to two mills in the narrows. In

physical features this gap resembles those in the north of

the township but both the gaps in Mahanoy ridge are short

compared with those in the Buffalo range. The geological

cause of this is obvious. The Hamilton sandstone in the

former stands almost vertical whereas in the latter it dips

at an angle of about 30° to the north. Consequently in the

former the thickness of the formation—about 600 feet

—

measures the breadth of the ridge and the length of the

gap while in the former owing to the angle of dip these

measurements are doubled. (See Plate XVII, page 178,

Fig. 4.)

Both the ridges, as may be seen from the diagram, are

monoclinal or one-sided, the intervening portion of the arch

represented by dotted lines having been swept away.

The third outcrop of the Hamilton sandstone in Centre

township is the eastern end of Crawley hill, the western

part of which is in Spring township, and forms a high

rough ridge parallel with Mahanoy, and distant only about

half a mile. Between them runs the Little Germany fault.

The hard middle beds of the Hamilton sandstone are well

exposed on the top of Crawley hill, and flagstones of fair

quality are sometimes quarried here for curbing. The ridge

rises abruptly from the south side of the road from New
Bloomfield to Little Germany, and the valley cut in the

Hamilton upper shale and Genessee becomes narrower and
narrower towards the west. This ridge differs in structure

from those already described, being an anticlinal or arch, as

maybe seen by examining the sections through the county.

Afourth outcrop of Hamilton sandstone occurs imme-
diately south of the last, but, so far as \ have been able to

learn, has no distinctive name. Its most eastern point is
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on the road to the Old Perry furnace near the residence of

Mr. G-eorge Meek. r

rhis outcrop is produced by a small

fault which brings up the sandstone of the south side of

Crawley hill after il has sunk below the surface. Its ex-

tent is small and it will be found described with the other

faults. See section.

The fifth outcrop of the Hamilton sandstone will be

found a few hundred yards south of that last mentioned.

This, which is also anticlinal, is less compressed than the

two preceding, and as it continues to the west-southwest it

gradually opens and discloses by erosion the Lower Hamil-

ton and Marcellus shales, and farther west the Oriskany
sandstone and Lewistown limestone. It thus forms two

nearly parallel monoclinal ridges meeting at an apex at the

eastern end. These are known in the district as the Fur-

nace hills, north and south, and afford beautiful views of

mountain and woodland scenery to the traveler driving or

walking along what is well named the Tape-worm road. On
a smaller scale the view resembles that in the Cove, but

there the geological structure is synclinal while here it is

anticlinal. The two however produce similar results on the

landscape.

The Sixth outcrop of the Ham illon sandstone and the

most southerly in Centre township is in the range of Dick's

hill. This, the highest and boldest ridge in the township,

is about four miles in length, reaching from a point one

mile and a half west of Loslrs Run station to the old road

from New Bloomfield to Carlisle. This, like Mahanoy
ridge and the Buffalo hills, is monoclinal. the northern half

of the anticline, of which it was once a part, being con-

cealed by the grea! Perry county faults, an account of

which will be found in another chapter.

Dick's hill is a rough wooded ridge steeper on the north-

western than on the southeastern slopes, and rising near the

western end to an altitude of about :><><> feel above New
Bloomfield. Only one gap exists through it. the picturesque

Montebello narrows, through which passes the Little Juni-

ata. Alter flowing nearly parallel to the range along its

whole Length and gradually approaching it. this stream

.
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turns suddenly southward and cuts obliquely through the

various strata from the Lewistown limestone to the Hamilton

Upper shale, making one of the longest and most beautiful

passes in the county, and one of the habitats of the Deer's

Tongue laurel {Rhododendron maximum.)
The zigzag form of Montebello narrows is probably a re-

sult of the exposure of some shale beds lying in the sand-

stone where the stream flowed, across the ridge as it rose.

After crossing the first belt of hard stone it worked its way
for some distance along the softer bed, and then meeting

some obstacle turned to the southward at a place where the

second belt of stone was low and gradually cut a way through

it. A similar tendency to excavate a valley in the middle

of the Hamilton sandstone may be seen in other places in

the county where the dip is not great, as for example at

Rattlesnake hill and Hentzel's narrows.

The western end of Dick's hill is formed by a zigzag in

the stratum of sandstone which bends back upon itself to

the eastward and passes out of the township. Its further

course will be found in the account of Wheatfield and Car-

roll townships, where it may be traced on the geological

maps.

Though it has not been possible to obtain a complete sec-

tion of the Hamilton sandstone in Centre township, yet the

following partial section indicates the relative position of

some of the fossiliferous beds :

Top. Fine green sandstone, even bedded, containing numerous fossils,

especialh' Homalonatus Dekayi, Tropidoleptus carinatus.

Space concealed.

Very hard ferruginous sandstone, with Tropidoleptus carinatus.

Space concealed.

Dark sandstone with abundant fossils. Tentaculites attenuates.

Space concealed.

Soft yellowish sandstone with casts of Spiriferaformosa.
This is the fossil bed of the sandstone, and the bed that has yield-

ed in the south of the county, Rensselceria.

Space concealed.

Coarse sandstone with indistinct fossils.

Space conceale'l.

Base. Fine green sandstone with a large Murchisonia.
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The Hamilton fossil ore bed.

This ore bed. an account of which has already been given,

follows in its outcrop rhe line between the Hamilton sand-

stone and upper shale, and may be traced by means of that

line upon the map. It cannot be called a valuable ore bed,

yielding, as it does, not more than 25-35 percent, of metal-

lic iron. Yet were a market readily accessible, or the price

of iron higher, there are several places in the township

where it might be profitably mined for mixing with the

richer kinds of ore. During and even after the war, when
prices ran high, this ore was taken out in several places, but

these have been gradually abandoned and there is no place

in the township where it is now mined.

The Hamilton fossil ore bed enters the township from

Oliver at the northeast, and zigzagging with the sandstone

crosses the road from Newport to New Bloomfield near the

bridge over Inoculate run at the north end of the narrows.

Here its presence is plainly indicated by the fossil evidence,

but the ore bed itself is thin or absent. Thence it ranges

\V. S. W. along the N. N. W. front of the Buffalo hills,

where it has been exposed at several places, on Mr. Toomey's
land for instance at the north end of Dorran's narrows. It

lies for the most part, perhaps altogether, in the woods
above the cultivated land and about 300 to 500 feet south

of the outcrop of the richly fossiliferous Fenestella shales

which may be traced all along the valley at intervals. It

has not been opened at any other place along this line, ex-

cept on the Little Buffalo at the junction of the roads near

Pine Grove school-house, where a drift has been run in

along the course of the bed and some tons of ore extracted.

Nothing, however, has been done here for years.

The second line of the Hamilton fossil ore in Centre town-

ship comes in from the east north of another PineG-rove

school iii Miller township ; it runs along the south side of

Mahanoy ridge. Little has been done t<> prove it along this

line. An attempt was made by Mr. Reeder some years ago

at the south end of the gap near the fulling mill, but ap-

parently the results were not promising. All the indica-
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tions of the bed were present—the Paracyclas shale which

lies close upon it being reached—but the bed itself seems

to have been thin and worthless. The opening is now closed

so that nothing can be learned by inspection except from

the waste material thrown out. This, however, amply
proves that the drift was made in the right place.

Signs of the same bed occur in the gap south of Bloom -

held and there is no doubt that the ore bed skirts the woods
on the south side of the ridge. But it is deeply covered

with wreckage from the sandstone above, and judging from

the evidence in the two places mentioned it is thin and not

worth exploring. Yet it is only fair to observe that the

same bed has yielded abundance of ore outside the line

—

as at G. Petermans and P. Cook's in Miller township.

The same bed must exist around each of the anticlinal

ridges described under the Hamilton sandstone, viz : Craw-

ley hill and Furnace hills. It must skirt the north and south

flanks of Crawley hill and run round the outside of the

eroded Perry furnace anticline. In none of these, however,

has any attempt been made to work it or even to prove it,

except about half a mile north of the furnace where it was
found of fair quality. Nor is it at all probable that such

attempts if made would yield any other results than an ex-

penditure of time and labor and a gain of the knowledge
that the ore is of little value.

The Hamilton upper shale.

These shales, about 250 feet thick and overlying the Ham-
ilton fossil ore, crop out in several places in the township.

They are as usual nearly barren of fossils except their upper
and lower layers, which yield them in profusion at almost

every exposure. Locally these shales are naturally divided

into four parts, as shown in the general report on the county :

Fenestella shale, 10 feet.

Tropidoleptus shale, 10 "

Barren green shale, 200± "

Paracyclas shale, 2 "

The richest exposure of the fossiliferous beds of the Up-
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per Hamilton shales with which I have met is near New
Bloomfield, on the south side of Mahanoy ridge, and a few

hundred feet southeast from the mill owned by Mr. G. Bar-

nett. Here on the roadside the bed crops out in the bank
and contains several species of Penestella, and it may be

followed up the slope towards the ridge and exposed in

many places. The shale is so near the surface that cultiva-

tion of the ground has been abandoned, and the fossil har-

vest may be easily reaped. For the most part the bed con-

sists here of soft green shale, sometimes splitting with ease,

but often tough. Many parts of it are full of fossils, and
they are usually either bright rusty red or black from the

presence of iron. This renders them very conspicuous, and

their details are easily seen. In this place the beds are

about 20 feet thick, and stand almost vertical with a slight

overthrown dip of about 92° to the north. It is difficult to

establish distinct horizons in this thickness, but the upper

portions are crowded with Fenestella, often very beautifully

preserved, but soft and fragile and belonging to several

species. Near the middle it is characterized by abundance

of Vitulina pustulosa, Hall, and in the lower layers which

are more sandy by Tropidoleptus carhiatus, Hall.

The Ha in illon upper shales to Fenestella bed.

Very smooth, fine, dark shales, black when damp.

Greenish, soft, shaly bed with Styliolaftssurella.

Thin, soft, rusty bed with Fenestella.

Soft, sandy beds much marked with bright red oxide of

iron, and containing Brachiopods, Crinoids, Trilobites, &c.

Soft, shaly beds with few fossils.

Greenish, sandy shales.

Hamilton sandstone of Mahanoy ridge.

The Penestella shale is also well exposed on the land of

Mr. Toomey, senior, <>n Little Buffalo creek, and the whole

thickness of the upper shale can be traced down to t he sand

stone. The dip here is about 30 X. X. W. From this

point the fossiliferous beds may be followed without much
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difficulty up the valley to the western line of the town-

ship.

Numerous other exposures of tlie.se shales occur in the

township. For instance, southwest of Bloomfield, along the

road to Little Germany, again on the branch road to Perry

furnace, on the land of Mr. George McKeeand Mr. S. Brown,

and Mr. William Brunner. in the field adjoining whose
brickyard they were exposed in digging some ditches, and

showed the fossils very much crushed and distorted.

The Genessee shale.

This shale makes no conspicuous displays, and being

destitute of fossils, can only be recognized by its position.

Its dark thin layers can be seen along the road on the south

side of Mahanoy ridge, but they crop out nowhere else.

The Portage shale.

Though these beds should occur in several places in the

valley between Mahanoy ridge, and Dick's hill, and Iron

ridge, yet I have not recognized them anywhere except near

the house of Mr. S. Brown, where they crop out at the road-

side and contain their characteristic fossils, details concern-

ing which may be found in the proceedings of the American
Philosophical Society for 1883, and will be given in the

volume on the palaeontology.

The Chemung group.

Rocks of the Chemung group occupy all the middle of

the valley south of Mahanoy ridge and extend to the foot

of Iron ridge and Dick's hill where they are cut off by the

Perry county fault. Fen- the most part they dip steeply to

the south but the extension of the Perry furnace anticline

along the valley reduces and reverses the dip so that no

measurements minutely accurate can be made of their thick-

ness. They are fossiliferous in many places, but there are

few good exposures and the surface shows the usual rounded
hills that mark the Chemung areas in the county. The
passage from the Portage to the Chemung is well shown at



208 P" REPORT OF PROGRESS. E. W. OLAYPOLE.

the exposure of the former near the house of Mr. S. Brown,

where die smooth, thin shales of the lower are gradually

supplanted by the more sandy beds of the dpper group con-

taining their characteristic thin, squarely fracturing sand-

stone beds.

Brick-clay and sand.

Clay suitable for making bricks is found in several places

in the township. A bed exists close by New Bloomfield

on the ground of Mr. Barnett where many thousand bricks

have been made and burnt. Their quality is fair but not

excellent. They shrink very much in the fire when burnt

al a high heat and are said to bend. This brick-field and
another of similar quality belonging to Mr. William Brun-

ner, about two miles southwest, supply most of the bricks

employed in the town. They are sold on the ground at

prices varying, according to quality, from $5 50 to $7 00 a

thousand.

These clay beds are all composed of the material washed
down from the neighboring hills. The clay is white with a
faint tint of blue. It contains a considerable quantity of

iron, as is shown by the color of the bricks.

The beds are not thick, the workable depth being only

about two feet. Below that the clay contains fragments of

shale which render it unsuitable for the purposes of the

brickmaker. It occurs where the valleys are a little wider

and flatter than usual but nof in the narrower and deeper

ones, and is evidently the product of the flooding of swampy
ground during many years. A similar white marl is often

found in several places in digging ditches through low-lying

Lands, so thai brick-making material is abundant.

Sand for building purposes is obtained from two sources

in Centre township. That which is used in New Bloomfield

and to the south is found at the outcrop of the Oriskanv

sandstone, south of the town. Differing here from its usual

condition this formation, instead of being hard and resist-

ant, is soft and Friable, so that it can be dug out with a

spade. At the exposure on Mr. Barnett' s land it ispebbly,

the pebbles being fine and white and having the appearance
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of small white beans. These are screened out and used for

rough-casting the plastered houses, while the sand that

passes through the screen is used for making mortar, &c.

At the next exposure, on the land of the Hon. William

Grier, the Oriskany sandstone consists of pure white or

yellow sand, almost free in some spots from pebbles, in

others containing a great many. Though the Oriskany

abounds in fossils where the beds are hard, yet they seem

to be altogether absent where these beds are soft and

sandy.

It is also worthy of notice that only in this low ridge

of Oriskany lying interruptedly along the north foot of

Mahanoy ridge does it present this soft friable aspect in

Centre township. Nor do all j>arts of this ridge present it

equally. At a very few yards' distance to the east it con-

sists as usual of a chain of rugged pulpit rocks of consid-

erable hardness. Farther west it crops out as a similar

rugged chain, but at Mr. Long's ore works the soft sand

again appears, and much of it has been excavated in the

search for iron. On the northwest of the town, in some
spots, soft sandstones occur, easily crumbling down under

the hammer, but not capable of being dug out, as at the

places just mentioned.

In the north of the township sand is obtained from a bed

several feet deep lying on the very top of the Buffalo hills

about midway between Dorran' s and Hentzel' s narrows. It

is not easy to account for its formation. It can hardly be

the result of water-action. The place of its occurrence is

on the low part of the ridge where a foot-path crosses from

the Buffalo valley. It has been dug out to the depth of

about two feet and apparently extends much deerjer. It is

mixed with angular pieces of the Hamilton sandstone but
few very small fragments. This sandstone is not subject,

like the Oriskany, to be soft in places nor is it liable to rapid

disintegration under the action of the atmosphere. The
great accumulation of sand on this rock at so high a level in

the present configuration of the surface is therefore an ap-

apparent anomaly.

14 F\
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The Little Germanyfault.

This fault, of which an account will be found in the re-

port on Spring township, enters Centre at the southwest

just where it cuts through the topmost beds of the Hamil-

ton sandstone. The lateral displacement here is about a

mile, and through the gap thus left in the eastern rampart

of Little Germany, passes the road to New Bloomfield. At
this point the Lower Hamilton shales of the eroded Craw-

ley anticline abut against the Genessee or probably against

the Portage shales of the south slope of Mahanoy ridge.

Consequently the throw of the fault is here at its maximum.
We may form an approximation to its extent from the fol-

lowing figures which represent the thickness of the several

groups as nearly as I have been able to determine them :

Portage, part, 50 feet.

Genessee, 200 "

Hamilton upper shale, , . 300 "

Hamilton sandstone, 600 "

Hamilton lower shale, part, 100 "

Total throw, 1250 "

This is little, compared with the throw of the Perry

county fault a mile further south, but is yet sufficient to

produce important changes in the geology of the county.

From this point the fault continues northeastward and

about a mile from the township line the disjointed edge of

the Hamilton sandstone is seen rising on the south of the

road. Soon afterwards the Hamilton upper shales showing

the Tropidoleptus bed appear in the road, and at the fork

to Perry furnace the throw of the fault has become quite

insignificant. It may however be traced for nearly half a

mile farther. The Tropidoleptus shale crops out at the

residence of Mr. Wm. Brunnerand then follow, descending,

the Genessee shales, thus indicating very closely the place

of the fault. It is here indicated by a depression which,

enlarging to the southwest, becomes the valley along which

we have, in imagination, been traveling from Little Ger-

many.
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The only conspicuous evidence of the fault east of this

point is the repetition of the Hamilton upper shale without

inversion and the presence of the Genessee between the two

outcrops. The lower outcrop is at the fork of the road near

Mr. Sanderson's, and the higher at Mr. Wm. Brunner's.

In both cases the lower beds lie to the north. A plan of

the fault may be found in the account of Spring township.
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Jf. Greenwood township.

This township lies on the north line of the county and
east of the Juniata river. It is bounded on the north by
Turkey ridge, on the west for the most part by the Juniata,

on the south by Buffalo mountain, and on the east by an

imaginary line which parts it from Liverpool. It contains

about 25 square miles. It is divided naturally into two
wide open valleys by the high and rugged Wild Cat ridge,

across which there is only one good road near the middle

of the toAvnship.

Pfoutz's valley lies on the soft beds of the Clinton and
Onondaga shales and narrows to the eastward, where it ex-

tends into Liverpool township.

It has no drainage system of its own. All its water-

courses that are large enough to require notice fall into Co-

calamus creek which enters the valley from Juniata county

through a gap in Turkey ridge, and leaves it to reach the

Juniata in Wild Cat valley.

The eastern branch of the creek which drains the upper

end of the valley comes down from the high land on which

runs the line between Greenwood and Liverpool townships

and flows along the northern base of Wild Cat ridge until

it meets the larger branch coming down from Juniata county,

and both united skirt the range until they find a way
through it near Millerstown. Of this gap further mention
is made later.

The soil of Pfoutz's valley is good, being for the most
part composed of the same shale that is so abundant in the

west of the county. Pfoutz's valley also contains part of

the most valuable stores of iron-ore now worked in Perry
county. Of good quality, yielding a high percentage of iron

lying in soft material, and at a convenient dip, these beds
of fossil ore can be profitably worked when no other vein
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in the county will pay. The beds are unfortunately not

thick, seldom exceeding twelve inches, but the advantages

above-mentioned more than counterbalance this defect.

(For further details concerning the ore see page 217.

)

Slaughterbeck 7iill, sometimes called MichaeV s ridge, is

a conspicuous object from every part of Pfoutz's valley. It

blocks the entrance from the west, rising above every other

range in the township. It is really a fragment of the great

Tuscarora anticlinal which has been cut off by the Juniata

river from the main body and constitutes an outlier. In

truth the whole of the valley is a continuation eastward of

the anticlinal ridge of Tuscarora, eroded by long ages of

frost, rain, and sunshine. The beds dip eastward at a gen-

tle slope, disappearing one after another under newer over-

lying ones. The structure of the valley may be easily un-

derstood from the map and section on Plate XVIII.
It will be seen at once that the sandstone of the Tusca-

rora range passes down underneath the lower green shales

of the Clinton group, these beneath the Iron sandstone and
this beneath the upper green shale, fossil ore, and sandrock.

Over all these lie the Onondaga shale, the Lower Helder-

berg limestone, and the Hamilton group of Wild Cat ridge.

Wild Cat xalley composes the southern part of Green-

wood township. It is broad and open, intersected with

ridges running lengthwise, some of which are steep and
wooded, and others gently sloping and cultivated. Through
this valley Wild Cat creek flows into the Juniata, carrying

almost all the water that runs off its surface. Its head
springs are in Wild Cat ridge and Buffalo mountain and on

the water-shed between the two rivers, which here lies

wholly in Greenwood township.

The northern portion of this valley lies for the most part

on the green shales and shalestones of the Chemung, yield-

ing as usual a soil of little fertility. Its southern part, on
the red sandstone and shale of the Catskill, is of much bet-

ter quality for farming, and as in other parts of the county

the Catskill soil compares favorably with the geologi-

cally older red shale land of Pfoutz's valley and the west

of the county.
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Buffalo mountain is thickly wooded with chiefly small

timber, and is traversed by only one road leading through

a gap into Bowe township. (See Howe and Liverpool town-

ship, on pp. 223, 241.)

The Medina sandstone, No. IV, and the Clinton lower

shale, No. V.

The Medina sandstone is only seen in this township near

its northwestern corner where the point of the great Tusca

rora anticline is cut off by the Juniata river. It forms the

axis of Slaughterbeck hill or Michael's ridge, its beds dip-

ping north and south from the axis. This point of high

land is surrounded on three sides by a trench caused by the

removal of the soft Lower Clinton shales which formerly

filled it. The sandstone which farther west forms the high,

straight crest of Tuscarora mountain sinks to the eastward

so rapidly that on the eastern line of the township it is

nearly a thousand feet below the surface.

The point alluded to above

—

Slanghterbeclc hill—forms

a striking object from the east end of the township. Stand-

ing out boldly in the midst of the valley it resembles some
huge fortified camp surrounded by a deep fosse cut out of

the Clinton lower shale and again by a ring- wall composed
of the hard beds of the Iron sandstone. From the whole

of Pfoutz's valley this natural fortress can be seen flanked

to north and south by the long ranges of Turkey ridge and

Wild Cat ridge.

The Clinton Iron sandstone.

The Iron sandstone is apparently only. a few feet thick

in this township yet its hard, thin, red layers are capable

of forming a distinct ridge or minor crest around Slaughter-

beck hill which may be traced from the Juniata river east-

ward for about three miles where it turns and runs back to

the liver a little north of Millerstown. With its disap-

pearance eastward the general level of the country sinks

and both the Iron sandstone and ore beds pass down un-

derground t<> the eastward and on the township line are al-

ready far below the surface.
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The eastern point of the hard Iron sandstone compels Co-

caiamns creek to make a long curve before assuming its

proper course. It crosses Pfoutz's valley just at the end of

the Iron sandstone outcrop.

The Clintonfossil ore.

The outcrop of this important group of rocks enters

Greenwood township from Juniata county about two miles

north of Millerstown, and ranging east to or perhaps across

Cocalamus creek turns and passes west southwest to the

Juniata river a few hundred yards north of Millerstown.

Few natural shows of it occur. The beds are chiefly soft

and weather down easily ; but the place of the ore is indi-

cated by harder ridges which sometimes form terraces along

the hillside.

These beds of fossil ore extend across the whole township

below the surface under the red shale, but are mined only

where their outcrop occurs on the hillside ; and near the river

where they have been softened by water action and lie near

to the canal and railway.

Many thousand tons of this soft fossil ore have been sent

from Millerstown during the past 15 years, chiefly to Read-

ing, Harrisburg, and Dry Valley, near Northumberland.

Only the uppermost bed, the Sand- vein ore bed, is worked
on this side of the river. This is about a foot in thickness.

The other beds may be readily found on the hillsides.

In many places they have been dug into at their outcrops,

and from some a considerable quantity of ore has been

taken.

The details of the section in Fig. 3, p. 212, Plate XVIII,
were given me by Robert Cochran, Esq., of Millerstown, who
works the Sand-vein ore bed at this place. No attempt

has been made to drive further into the hill in quest of the

deeper beds. Their probable position may be learned from
the account given of the works of Mr. Rounsley on the

other side of the river, in Tuscarora township.

The places where the greatest quantity of ore has been
mined are at the workings under the management of Mr.
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Robert Cochran, about a mile northeast of Millerstown, and
those of Mr. S. Hoffman, about two miles further to the north-

east, where the ore beds flatten down and dip more to the

east before disappearing under the overlying Lower Helder-

berg limestone which here laps round the end of the hill.

The fossil ore beds return westward to the north of

Slaughterbeck hill, but I have not been able to learn that

any ore has been taken out there or any attempt made to

prove the beds. They are reported to be of inferior quality.

The Lower Helderberg {Lewistown) limestone. No. VI.

Few exposures of this limestone occur along its southern

outcrop in the western part of the township. It occupies

for the most part the low land along the course of Cocala-

mus creek. It is, however, well exposed at the great bend
where the stream strikes against Wild Cat ridge and is di-

verted to the west. Here it consists of solid heavy bitu-

minous limestone, and some of its fossils, for example Sp.

modesta and Rh. formosa, may be obtained. Its whole

thickness near Millerstown is about 300 feet, but its various

divisions can with difficulty be made out. At the bend in

the creek before alluded to the chert beds are well shown.

These beds seldom appear, being almost always disinte-

grated by the action of the weather.

The Orislcany sandstone No. VII.

Near Millerstown the Oriskany sandstone is exceedingly

thin and makes none of those conspicuous ranges of pulpit

rocks which mark its outcrop in the middle of the county.

Its two lines of outcrop are drawn where the sandstone should

be, rather than where it can be seen, for it rarely happens

that even a fragment of it can be found except in the west-

ern part of the township, where I have picked up a few

small pieces among the wreckage of the Hint ridges which

is there very abundant. So far as I have been able to see

the Oriskany seems to thin out in the east of the township.

The Marcellus group.

These rocks, so far as I have observed, have no good ex-
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posure here. The Marcellus black shale may occasionally

be seen on the northern slope of Wild Cat ridge, but its

outcrop is usually buried beneath the wreckage from the

heavy Hamilton sandstone above it.

''Along Turkey ridge, (north side of Pfoutz's valley,)

where the surface is higher than along Wild Cat ridge, the

surface ore indicates the presence of the bed below, but it

has been opened at very few points, and mined only at two.

At Isaac Troutman's, 6J miles northeast of Millerstown, in

one season's work for Maria furnace, 300 or 400 tons were

taken from an open cut. The bed varies from 1 to 3 feet."
u On Michael Hull's land, on the Turkey Valley road, 4

miles northeast of Millerstown an open cut produced in one

season a few hundred tons for Maria furnace. The bed was
reported one to two feet thick."

The Hamilton group.

Two lines of outcrop of the Hamilton rocks cross this

township. The northern runs along the county line from

east to west and its hard sandstone forms the crest of Turkey
ridge. The southern line comes in from Liverpool township

formiug Wild Cat ridge, and acts as a barrier to Cocalamus
creek, compelling it to now southwestward to join the Ju-

niata. Near its mouth the creek has cut into the Hamilton
strata of the ridge, beginning probably when it and the

Juniata flowed at a much higher level. Its mouth is now
on the south side of the ridge. There can be little or no
doubt that it once met the larger stream close to the place

where Millerstown now stands. It looks as if the range

turned slightly to the southwest on approaching the Juniata,

at the same time declining in height. But in reality Coca-'

lamus has cut farther and farther southward and has car-

ried away the whole mass of material which once occupied

the triangular space north of its mouth, and faced Raccoon
ridge on the right bank of the river.

The gradual change in the nature of the Hamilton sand-

stone as it is traced from the west of Greenwood township

to the east deserves notice. Hard and solid near the Juni-

ata river it becomes softer and more shaly as its outcrop ap-
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proaches the line of Liverpool township, and the ridge is

consequently less steep and rugged ;' this change is however
more marked after crossing the line, and further notice of

it may be taken in the account of Liverpool township.

The Genessee, Portage, and Chemung.

A single broad outcrop of these olive green shales crosses

the township near the middle, forming a district of rounded,

rather steep ridges and hills often wooded, but commonly
cleared and cultivated. The land on these yellowish green

and olive beds is, as usual, very poor.

The Chemung and Catskill, ( VIII and IX.)

A broad belt of these rocks underlies much of the south-

ern part of Greenwood township, from the Juniata river

northeastward, making red ground. More than half

of Wild Cat valley consists of this kind of land. It forms

a rolling surface where the hills are not too steep for easy

farming, and the ground is much more productive than on

the light colored soils in the northern part of che valley.

This belt of the old red sandstone skirts Buffalo mountain

on the north, its edge running nearly parallel to the road.

It dips steeply to the S. S. E., diving under the sandstone

of the mountain and reappearing to the south of Berry's

mountain in Howe and Buffalo townships.

At the base of the Catskill group the Kingsmill white

sandstone which forms so prominent and interesting a fea-

ture in the geology of Wheatfield township may be traced

less distinctly in Greenwood. It is the same white or yel-

lowish material, but not so purely siliceous. The clay it

contains gives it greater toughness, and the scarcity of fos-

sils makes its presence less easy to demonstrate, but there

can be no doubt of the identity of the two beds. The only

place in Givenwood township at which I have been able to

obtain its fossils is on the road leading north from the gap
and on the top of the ridge north of Wild Cat creek. This

ridge is apparently formed by the Kingsmill sandstone, and
numerous fragments lie on the surface.
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The Pocono sandstone, JYo. X.

This is the highest stratum occurring in Greenwood town-

ship and with it the geological history ends. It constitutes

the axis of Buffalo mountain and its beds dipping steeply

to the S. S. E. meet at the eastern end of the township the

N. N. W. dipping beds of Berry's mountain, and both rise

together into the higli knob known as Buffalo mouutain at

Newport. Owing to the great hardness of this stone it has

resisted the weather which has destroyed and carried away
so vast a mass of the softer rocks and, as may be seen by
inspecting the section of the township given herewith, has

also removed no inconsiderable quantity of the resistent

sandstone.

This sandstone is of the same nature and age as that com-

posing the Cove mountain in the southeast of the county,

and for further details concerning it the reader is referred

to the account of Buffalo and Penn townships.

The thickness of this sandstone, as nearly as can be de-

termined, is about 2000 feet.
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6. Howe townsltip.

Howe is one of the smallest of the townships of Perry

county, containing less than ten square miles of surface.

It is also very irregular in shape being deeply cut into by
the great double bend of the Juniata, which, thrown back

by the Buffalo hills, returns northward and is again re-

flected by the high ground at the foot of Berry mountain,

where it returns southward and finds a passage through the

Buffalo hill barrier at Baileysburg.

To the observer of geological processes this part of the river

affords some fine examples of the way in which the Juniata

has been made what and where it now is. Every river and
stream in turning a corner cuts away, as is well known, the

side against which it strikes because the current is there

strongest. At the same time on the opposite or concave

side of the river, owing to the retardation of its flow, it

drops its sediment.

Thus the Juniata in Howe township has gradually cut its

way southward at the first bend, and northward at the

second, both of which points are faced on the convex side by
cliffs, and backed on the concave side by low alluvial land

gradually rising from the waters edge.

The Hamilton group.

Xot much notice of the Hamilton group is required here,

inasmuch as its outcrop only enters the township at its

southeastern corner, leaving it again almost immediately
and x>assing under the Juniata. The Hamilton sandstone

forming the most northern of the three ridges of Half Falls

mountain, scarcely can be said to exist in Howe township,

but the Upper Hamilton shale must exist along a short range

near the old Tavern, though I have not found any exposure
of it ; nor have I been able to learn that any trace of the

Hamilton Fossil ore bed has been seen on its proper line of

outcrop.
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The Genessee, Portage] and Chemung.

The southern portion of Howe township is composed
r

with the small exception already noted, of the rocks of this

group cleft into two portions by the great double bend of

the Juniata. The hrst portion projects southward and is

nearly surrounded by the river. The second portion lies

on the east side of the river. The hard sandy shales oppo-

site Newport are only a continuation of those in Middle
ridge. These same beds are continued again in Middle

Bucks valley into Buffalo township. They dip uniformly

to the N. by W.
In this township and crossing into Oliver occurs a calca-

reous bed of unusual thickness. It is only exposed so far

as I am aware opposite the furnace at Newport and a mile

east from this point in the river bank. Apparently it is a

lenticular mass composed in great part of fossil shells, or

rather casts, and extending over no great distance.. Its

composition, as may be seen from the following analyses

by Mr. McCreath, varies much :

Carbonate of lime, 60.214 49.178 33.482

Carbonate of magnesia, 1.664 1.816 1.967

Oxide of iron and alumina, 5.384 5.761 8.298

Phosphorus, 068 .052 .084

Siliceous matter, 31.520 41.940 53.810

It is worthy of remark, though rjroperly belonging to

Oliver township, that this bed of limestone just mentioned

seems to be the chief water-bearing stratum at Newport for

the southern part of the town. As a consequence the water

yielded by the wTells is so hard as to be unfit for use in

washing. This bed, therefore, has a very important bear-

ing on the water supply of the town.

It may be further observed that in measuring the thick-

ness of the different formations in Perry county, this lime-

stone band just described has been assumed as a base to the

Chemung. It is scarcely necessary to add that, being a

mere Lenticular bed, it has no such value, and all measure-

ments founded on the assumption are untrustworthy. In-

stead of being the base of the Chemung it lies high up in

that group. It is crowded with Chemung fossils, especially
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Strophodonta demissa, in bad condition and chiefly as casts.

Moreover, the Chen
many hundred feet.

Moreover, the Chemung fauna runs down below this bed for

. Section of Newport beds opposite the saw mill.

About 300 yards below the bridge at Newport is a series

of beds of sandy clay-stones, green and yellow. Dip
60° N.

In a small gully opposite the saw mill is exposed a

number of different beds. The uppermost shales con-

tain a few Lamellibranch shells. Then follow

Yellow, soft, crumbling shales stained with bright red

spots and blotches of oxide of iron.

Solid sandy clay-stones with abundant fragmentary veg-

etable remains extending through a considerable

thickness of rock.

Reddish soft sandy shale at base.

Space concealed, about 40 feet.

Red sandy shales containing Spiri/era mesocostahs, . , 200 "

Alternating red and green flagstones containing Pro-

ductella hirsuta, . . . 200 "

Brown sandstones with green beds, . 100 "

Solid green and brown claystones very sandy with shale

partings, 50 "

Limestone bed, argillaceous, containing casts of encri-

nites and Strophodonta demissa, Hall, 3 "

(Strophodonta bed.)

The Chemung-Catsic ill and, CatsJcill.

These rocks form a long broad belt through the midst of

Howe township, as may be seen on the map. They appear

first a few hundred yards north of Newport bridge on the

two roads to Millerstown and continue to their junction two

miles north of the bridge. Their eastward extension forms

a fine open tract of rolling land of good quality mostly

under cultivation.

Middle Bucks Valley ridge, a continuation, geologically

considered, of middle ridge in Centre township, is composed
in great part of the rocks of this group. This ridge ranges

across the township and then enters Buffalo to which the

greater part of it belongs.

These Catskill rocks dip northward under the Berry

mountain reappearing to the north of Buffalo mountain in

Wild Cat Valley, Greenwood township.

15 F\
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The Pocono sandstone, No. X.

Howe township contains the angle made by the meeting

of the two long lines of outcrop of the Pocono sandstone,

which enter Perry county at Liverpool and Mount Patrick

respectively. These two lines of outcrop diverging further

after they leave the county eastward form the outer walls

of the Lykens Valley coal field or Wiconisco basin, the

northern fork of the Great Pottsville anthracite field.

This hard and massive sandstone, the same as that*which
surrounds Allen's cove in the south of the county, forms

everywhere by its outcrop rough bold mountain ranges

throughout eastern Pennsylvania, encircling all the coal

basins, and compelling the rivers to cut for themselves gaps.

It contains in itself evidence of coal on a small scale, but

lies too low, geologically speaking, to yield any profitable

seams.

There are few places where it is possible to measure with

any approach to accuracy the thickness of this sandstone,

but along the Susquehanna river it has been determined to

be 1950 feet. The Pocono sandstone mountains carry a very

high and even crest. The two ridges converging in Howe
towmship opposite Newport are examples of this fact.

Both run, with one exception, from the Susquehanna to the

Juniata without a gap. No roads pass over them and they

consequently form complete barriers between the inhabi-

tants on their two sides.

The one exception alluded to above occurs near the west-

ern end of the ridge. Very near or at the place where the

two ranges meet the mountain has been cut completely

down, so that a road passes through without any steep as-

cent.

It is not easy to assign a cause for this remarkable pass.

It is not a narrow dark shady gap like most of those in the

county, but is wide and open. Nor is there, at present, any
water flowing through it. A small stream rises about the

middle of the opening and flows south ; scarcely any water

Hows north ; nor does any come from the valley included

between the ridges. All the drainage of the inner slopes
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of the red shale cove reaches the Susquehanna by Hunter's

run.

If the Juniata, when flowing at a much higher level, cut

across the point of Buffalo mountain, as six miles to the

northward it has cut across the end of Tuscarora mountain,

it would have made such a gap as actually exists.

Allusion was made above to the presence of a promise of

coal in this mountain. In the gap and near its southern

end are traces of an attempt made some years ago to open

a coal mine. No success attended the effort nor have I been

able to see any specimen except what weathered fragments

can be found at the bank. There are many who yet believe

that these mountains will one day yield coal, but all such

faith is baseless and the expectations founded on it are

futile. No workable coal exists in the mountain in Howe
township, and those who are inclined to deem this a rash

and positive assertion without proof must be referred for

the facts on which it is based to the report on the Cove
mountain sandstone in Penn township and the chapter on

"The Coals of Perry county."

The Mauch Chunk red shale No. XI.

This formation occupies a small area in the. northeast of

the township between the mountains at the head of the

northern cove. It is the youngest geological formation in

the county, and is only found in the three townships, Howe,
Buffalo and Penn.
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6. Jackson township.

Jackson township like Toboyne and Madison extends

across the whole county from West Tuscarora mountain on

the northwest to the Blue mountain on the southeast, and
is bounded on the east and west by two straight lines drawn
from mountain to mountain.

It is eight miles long by four miles wide and being nearly

rectangular measures about 32 square miles.

• It is divided into three parts by natural barriers which
isolate these parts almost completely from one another.

1. Horse valley is enclosed between West Tuscarora and
Conecocheague mountains over neither of which is there

any road in the township. This portion is almost entirely

covered with forest and its eastern end is one of the wildest

parts of Perry county, where a bear may still be occasion-

ally met with.

2. The second part is the wide, comparatively open valley

in the middle of the township consisting for the most part

of cleared and cultivated land, though towards the south

are several low ridges covered with wood, the foot-hills of

Bower mountain.

3. The third part is a long, narrow valley contained be-

tween the Blue and Bower mountains, accessible by a road

over the latter nearly three miles long and requiring at least

two hours for passage. The highest point of this road is

1350 feet above Landisburg, 950 feet above the valley at its

foot, and nearly 2000 feet above the sea.

Shaeffer** valley as it is called in its lower, or Henry
valley in its upper part, is a long, narrow strip the mount-
ain-walls of which meet in the middle. It is sparsely settled

and for the most part covered with wood. AM'' s ta,nnery

occupies the middle of it, from which a road passes over

the Blue mountain into the lower part of Doubling hollow.
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All the water of tlie township readies Sherman's creek.

BrowrC s run entering from Toboyne comes in at Mount
Pleasant. Houston's run, draining the valley between
Chestnut hills and Bower mountain, passes through a gap
in the former called Beavertown narrows and reaches Sher-

man's creek at Enslow's mill. Laurel run or Murray run
drains the narrow valley at the south of the township and
passes into Madison.

The chief ridges guiding the course of the streams are

( \> iK'coclleague mountain, a monoclinal southeast dipping

range—the other half of which is West Tuscarora ; Bower
mountain, here an anticlinal but farther west cleft like the

former over the axis into two monoclinal ranges. Both
these consist of the Medina sandstone, No. IV, and rise to

nearly equal height. Chestnut hills, which part the waters

of Houston's run from those of Sherman's creek as far as

Beavertown, are an interrupted ridge or chain of hills cross-

ing the township near its middle and formed of the upbent

Iron sandstone and ore sand-rock carrying the Clinton

(Bloomsburg) red shale No. V on their slopes.

The Utica and Hudson River shales, No. III.

The description given of these rocks in the report on To-

boyne township exactly represents them as they occur in

Jackson. Further notice would be only useless repetition.

The Medina sandstone, No. IV.

Six outcrops of this sandstone occur in the township.

1. West Tuscarora mountain forms its northern bound-

ary. This is the northwest dipping half of the Horse Val-

ley arch, and exposes the whole thickness of the formation

—

both the Upper white and the Lower red sandstone. The

latter may be seen on the inner slopes of the Horse valley

and the former on the to}) and outer slope of the ridge.
w

J. A small fold forms a projecting spur at the northeast

end of Horse valley, locally known as the Locking of the

Mountains, This divides the end of the valley into two

parts, neither of which extends far.

3. Conecocheagae mountain. This range consists of the
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southeast dipping side of the West Tuscarora anticline. At
the east end of Horse valley both sides meet, the small in-

tervening fold disappears, and the united mountains become
the anticline of Conecocheague in Madison township. No
gap exists along its whole course.

4. Bower mountain. This lofty range passes completely

across the township as an undivided anticline with an aver-

age height of about 2000 feet above the sea. This range is

untraversed by any gap or even low place in the township.

5. A short spur, caused by an anticlinal fold projects from

the Blue mountain near the west side of the township into

Henry valley, partly dividing it. The southern of the two

portions rapidly rises and comes to an end on the top of the

Blue mountain, and the synclinal knob thus formed is the

southern wall of a deep valley or ravine called Three Square

Hollow, in Cumberland county.

6. The Blue mountain forming the southern line of the

township and county consist as elsewhere of a monoclinal

south dipping range, the other side of which has been com-

pletely removed by erosion.

The Clinton group. {No. V.)

The outcrop of the Clinton running along the south slope

of Conecocheague mountain is much obscured by wreckage

from the crest of the mountain and difficult of access, the

ground being covered with timber.

The rocks of this group are, however, well exposed where

they are brought up by the axis of Chestnut ridge. This

ridge which first becomes conspicuous at Waggoner's mill,

near Centre, in Tyrone township, is apparently the continu-

ation of the main axis of the vale of Bloomfield, and conse

quently of Half Falls mountain, an axis which comes in

from the east side of the Susquehanna and traverses the

whole of Perry county. It elevates the Onondaga gray shale

at the east end of Centre township, the variegated shale

almost immediately afterward and as it approaches Loys-
villn the red shale appears at the surface for the first time.

Continuing westward it brings up the ore sandrock and
green T)assage shale at Waggoner s mill on the edge of
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Jackson township, and begins to form Chestnut ridge. The
sand rock is well shown at this point, and is quarried yield-

ing a fair quality of stone. A mile and a half further west,

near Centre, Sherman's creek has cut through the ridge

and the iron sandstone and lower shale are exposed with a

low dip of 15°. Half a mile further west a road passes

through making a similar display, but the dip has steepened

to 00°. A second gap occurs at a short distance westward

where the ridge is again crossed by the creek and a corres-

ponding section exhibited. In this way the axis can be

traced across the township into Toboyne, where continually

rising it brings up the Medina sandstone and merges into

Amberson mountain. Along this axis occur the best exhi-

bitions of the Clinton rocks in the township. At Beaver-

town narrows and the other gaps already mentioned the

various beds are distinctly shown. At Bistline's mill, near

Andersonburg, the creek side shows a beautiful arch of the

Iron sandstone and Ore sandrock with the lower shales be-

neath them. Some of these exposures are fossiliferous as

that at Beavertown where the upper shales yield abundantly

and the lower shales scantily.*

South of this axis another develops itself in the Clinton

shales and brings up the Ore sandstone. This axis is much
eroded in Jackson township by several streams which have

cut their way through it.

The Onondaga shale, {No. V.)

These shales underlie the greater part of the township,

including almost all the farming land. They lie along the

edges of the Clinton outcrop, but are usually low and
covered with soil. They occur in three distinct patches:

1. The valley between Conecocheague and the end of

Limestone ridge.

2. The broad open plain in the middle of the township.

3. Shaeffer valley between Bower and the Blue mountain.

• The account here given of this anticlinal axis differs from its description

by Prof. Rogers in his Final Report of 1868. In fact I have found it difficult

to follow Prof. "Rogers' description of the axes of Perry county in the field.

His details seem in some places incorrect and confused.
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The Onondaga shale in Jackson township has yielded

many of the interesting fossils, to be described in Vol. 2.

(See Silurian fossil list.)

Section of Onondaga variegated shale from the 19th mile

post on the valley roadfrom Bloomfield to LJnslow's mill.

See Page Plate'XXL
Gray calcareous shale with wrinkled or cracked surface.

2' Green shale.

4' Red shale.

1' Brown sandstone and shale.

120' Ground imperfectly exposed. In this space is the Bloornneld sand-

stone.

116' Limestone and lime shale, (in soil.)

Red shale, thin.

40' Gray shale and limestone.

4' Red shale.

144' Gray shale.

Thin limestone.

32' Gray shale.

Red shale, thin.

48' Gray shale.

Red shale, thin.

30' Gray shales with bands of limestone, (spring.)

4' Red shale.

2' Gray shale.

6' Red shale.

72 Gray shale.

48' Gray and red shale, mostly.

3' Yellow shale.

125' Yellow and gray shale.

801'

The Lower Helderberg (Lewistown) limestone, No. VL.

A broad belt of this limestone enters Jackson township

from the northeast, consisting of two synclinal troughs, be-

tween which runs an anticlinal axis, (perhaps the fifth of

Rogers' enumeration.; The belt of limestone gradually

narrows by (he disappearance of the southern part, but the

northern synclinal continues onward toward New German-
town, narrowing as it passes westward. The synclinal fold

is well seen at Mr. Hall's quarries, north of Blain, where
about 50 feet of the limestone are exposed. From these
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quarries most of the lime used in the west end of the county
is obtained. The limestone synclinal which form a high

knoll at Blain, gradually sinks until it comes down to the

level of the country, and consequently becomes more and
more inaccessible. It is, however, quarried by Mr. J. D.

Bhinesmith near the western line of the township, and about

half a mile north from the turnpike road and on the land

of Mr. Kern, near the same place.

The OrisJcany sandstone, JYo. VII

Only a small outcrop of this sandstone occurs in this town-

ship in its northeastern portion, where the long tongue pro-

jecting from the Sandy Hill synclinal caps the hill that over-

looks Blain. It is nearly destroyed here by erosion, and
makes no great show. The sandstone is here very ferru-

ginous, much of it consisting of an ochreous yellow sand-

stone with hard red irregular veins.

.
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7. Juniata township.

Juniata township occupies a four-sided space intervening

between Tuscarora on the north, Oliver on the east, Centre

on the south, and Saville on the West. It measures about

seven miles in length by two and a half in average breadth

having an area of about twenty-five square miles. Its sur-

face though hilly is less ragged than that of its neighboring

townships, Tuscarora and Centre, and the greater part of it

is under cultivation. Middle ridge is the most conspicuous

feature. Ranging in a direction from east by north to west

by south its gentle slox)es are everywhere cleared of wood
and cultivated to their very tops. Along its top runs the

ridge road from Xewport westward through a farming

country without villages or hamlets. North and south of

this ridge the township is occupied by undulating land of

less height.

Most of the small streams of this township coming from

Middle ridge and Hominy ridge make their way to the

Buffalo, which occupies the middle valley and conveys their

united waters into Oliver township. Those, however, that

rise on the southern slope of middle ridge flow down into

the Little Buffalo which enters the Juniata at Newport.

The Buffalo enters Juniata from Saville and its course lies

nearly along the middle of the syncline of the Catskill

rocks. Xear Juniata it makes a remarkable sweep to the

north resembling that made by Sherman's creek in Wheat-
field township, and apparently for the same cause. The
stream has in its history struck against beds of hard green

and red sandstone which occur near the top of the Cats-

kill and by them has been deflected northward. Soon

meeting these same beds as they rise from the axis of the

syncline it was again turned from its course, this time to
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Jimiala township.

Section along the line ABon map

\1
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the southward, till it again struck its former barrier along

the foot of which it then liowed toward the Juniata.

Since the country was cleared and the drainage improved

by clearing the streams the iiood plain has been lowered as

has happened with other streams in the county. Proof of

former greater height of the flood waters is afforded by a

thick deposit of red and green clay from which good bricks

are made on the land of Mr. Tressler about one mile west of

Juniata.

The northern part of Juniata township with the southern

part of Tuscarora forms the wildest and bleakest district in

Perry county. Hilly but not mountainous, cleared but

sterile, with thin soil and that- chiefly made of the dis-

integration of the Chemung shales, it presents little to at-

tract the farmer or the geologist. The best use that could

be made of a considerable part of it would be to allow it to

go back into timber.

Juniata township includes the smallest number of geo-

logical groups found in any township in the county. It is

entirely made of the Chemung and Catskill rocks. The
great thickness of these two, about 10,000 feet, enables their

outcrop to cover a great extent of country and this is

doubled by the synclinal axis which passes through the

township.

The Chemung group, {VIII.)

This group occupies the northern and southern parts of

the township, crossing it in two broad belts from east-north-

east to west-southwest. The southern outcrop extends

along the line of the Little Buffalo creek the softer lower

beds lying under the flat plain of the creek at the east and
crossing gradually to the north bank as their dip diminishes.

The upper, harder, and sandy portion of the Chemung, ris-

ing rather abruptly from the valley and forming the south

side of Middle ridge, is a broad rounded range coming into

the township from Saville on the west, passing across it as

the water-shed between the Buffalo and Little Buffalo, and
then leaving it to enter Oliver, where it terminates in the

bluff overlooking Newport.
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Middle ridge is for the most part cleared and cultivated,

but its soil, so far as it consists of the decomposed Chemung
shale, is poor and souk 1 of ir is partially passing back into

woodland. At the eastern end the whole ridge is composed
of Chemung rocks, but westwardly the red Catskill beds

come in and occupy fully half the ground. Along the top

runs one of the best roads in the county. Middle Ridge
load, affording beautiful views, especially to the northward

over Perry, Juniata, and Mifflin counties, to the line of the

East Shade mountain. Many small exposures occur along

the road ascending Middle ridge from the south but fossils

are not abundant though characteristic. They are mostly

in bad condition toward the east in consequence of com-

pression, but farther west where the dip is flatter they have

suffered less.

The Chemung-Catskill and Catskill, ( VIII-1X; IX.)

As the Chemung so the Catskill crosses this township in

two broad belts, which, however, occur in the middle of the

Buffalo (Lykens valley) syncline and therefore adjoin each

other and really form one wide tract, occupying all the

middle of the township from east to west. Their outcrop

necessarily grows narrower toward the west where it passes

into Saville township and thence into the air.

Nearly the whole surface of the Catskill in this township

is cleared and cultivated except the steep banks of the

Buffalo. The soil is usually good, composed of the decom-

posed red shale and sandstone with a few intervening yellow

and green beds of no great thickness. The lower beds of

this group form the top and north slope of Middle ridge

except at its eastern end where it is wholly composed of

the Chemung shale They consist of the usual succession

of red shale and sandstone and present no feature requiring

further notice.

The KingsmiU sandstone, in No, IX.

This remarkable stratum, of which a detailed account is

given in the report on Carroll and Penn townships, reap-.

pears in the Buffalo (Lykens valley) syncline in full force.
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Except at the eastern end it forms the northern escarpment

of Middle ridge, the top> and slope of which are covered

with its wreckage. It may be seen on the Ridge road near

the western end of the township, but is most conspicuous

on the northern side of the syncline wTest of Walnut Grove
school-honse, where the land is strewn and the road is

fenced with its loose blocks. In texture and appearance

it very closely resembles the same bed at its southern out-

crop, but fossils are exceedingly scarce. Sufficient, how-

ever, have been found to establish its place on palaBontolo-

gical grounds. The position it occupies in Juniata township

is analogous to that in Carroll ; time, however, did not al-

low exact measurement.

Buffalo creek has cut its way through the northern wall

of the syncline at Walnut Grove school -house, and the rest

of its course lies in the trough formed by the Kingsmill

sandstone, which otherwise continues unbroken to the

Juniata river at Newport and Rope Ferry.

In the upper part of the group occur the hard solid beds

of green and red sandstone, which in the southern part of

the county form the range of hills skirting the Cove mount-

ain and which are well shown in the cutting on the North
Central railroad opposite Duncannon. Here, however, in

the north of the county they are much less hard and form

no conspicuous ridge on either the east or west side of the

Juniata. Their presence is only indicated by a steep low

hill skirting the plain of the Buffalo and gradually diverg-

ing as the syncline opens toward the river.
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S. Liverpool township.

Liverpool township occupies the northeastern corner of

Perry county, and contains about 24 square miles of area.

It is less mountainous than its neighboring township, hav-

ing only one range (Buffalo) that deserves the name mount-

ain. It has for the most part a rolling surface diversified

with a few steeper ridges crowned with wood in some places.

The eastern end of Wild Cat valley makes up the greater

part of the township drained by Barger's run, whose head-

waters lie on the water-shed, parting it from the basins of

Cocalamus creek, AVild Cat creek, and Hunter's run. The
point of Pfoutz's valley enters from Greenwood and forms

the northern part of the township, but owing to the softness

of the Hamilton sandstone, as noticed under that head,

these two valleys are less distinctly marked off from each

other in this township than in Greenwood.

The Susquehanna river forms the eastern boundary of

Liverpool township. It is more than half a mile in breadth

and studded with numerous islands, all of which form part

of Dauphin county ; the line running along low water-mark

on the west bank of the Susquehanna.

In the succession of rocks in Liverpool township a gap is

occasioned by the absence of the Oriskany sandstone which
makes no appearance anywhere within its limits. Either

its beds are so soft as to crumble down and leave no mark
on the surface, or, as is more probable, they are very thin

or absent.

The exceptionally fine scenery of the Susquehanna river

near Liverpool, so instructive to the geologist, is caused by

the passage of the river through the two mountain out-

crops of Pocono sandstone, leaving four projecting head

lands, one pair near and the other distant, gradually narrow-

ing the landscape southward and yielding a most beautiful

perspective view down the river. At sunrise or sunset noth-

16 F\
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ing in the comity surpasses, for distant effect, the prospect

from Liverpool.

The Onondaga shale, (V.)

A slight outcrop of these shales exists in this township,

in the northwest, at the east end of Pfoutz's valley. Only
the uppermost beds are shown just before they sink under
the overlying Lower Helderberg limestone.

The Lower Helderberg limestone, No. VI.

Two outcrops of this formation occur in Liverpool town-

ship
;
perhaps, however, being connected at one end, they

should be regarded as one. The northern line enters Liver-

pool from Greenwood, runs round the east end of Pfoutz's

valley, and turning runs W. S.W. alone: the south side of the

valley, leaving the township about a mile south of the place

at which it entered. It is well exposed along both lines,

and lies so high that it is easily worked. Many quarries

have been opened in the township, and a great quantity of

lime burnt. The head of Pfoutz's valley is indeed the great

store-house for this material for the county round. Of late,

however, the kilns at Georgetown, on the opposite side of

the Susquehanna, have competed in supplying the eastern

part of Liverpool, Susquehanna, and other townships on

the liver bank. The lime is said to be of better color and

quality and is delivered at the same price.

The upper rubbly beds of this group are usually exposed

in the quarries. These beds lie below the fossiliferous lime-

stone shales, and above the more solid limestones, and yield

very few fossils except the ubiquitous Leperdilla alia. The

beds 'lip steeply from the middle of the valley north and

south in the west of the township, gradually folding round

to th»' east at tin 1 place where the two lines of outcrop meet.

Here, however, the limestone lies low and cannot be so well

or so easily quarried. The flint beds near the top of the

limestone are well developed, and form a magnificent ridge

in some parts of their outcrop. In many places the land is

perfectly covered and white with their wreckage, making its

cultivation almost impossible. Fortunately the strip of
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flinty ground is never wide. It runs round the edge of the

valley outside of the limestone and inside the sandstone of

Wild Cat and Turkey ridges.

The Ham ilton group, ( VIIL)

The outcrop of the Hamilton group enters Liverpool from

Greenwood and runs almost due east nearly to the Susque-

hanna river, where, turning, it runs west-southwest, as

shown on the map, reentering Greenwood. Along its

northern outcrop its harder beds from Turkey Ridge.

Along its southern outcrop, the same beds show them-

selves in Wild Cat ridge.

The physical nature of the rocks is not so strongly con-

trasted as in the middle townships of Perry county. The
change is very conspicuous in the sandstone. In Centre

and neighboring townships it is very hard, 500 or 600 feet

thick, always forming steep, rugged, and wooded hills.

Here in Liverpool its beds are much softer and less sandy.

The proportion of shale is greater. In consequence the

ridges which it forms are less abrupt and rocky. Wild Cat

ridge and Turkey ridge lose much of their steepness as they

approach the Susquehanna, and in many places are culti-

vated to their very tops. Pfoutz's valley is therefore not

Bo well defined at its eastern end as near the Juniata river.

Its bounding ridges sink and becoming comparatively in-

significant, are crossed by numerous roads without the

roughness and steepness that usually mark roads on the

Hamilton sandstone.

The point of the angle formed by the meeting of the two

outcrops of the Hamilton sandstone lies between one and
two miles from the river and forms the eastern termination

of Pfoutz's valley, itself the eastern end in Perry county
of the long Tuscarora anticline, of which more will be

written under the head of the Chemung group in Liverpool

township.

The Genessee, Portage, and Chemung groups, (VIII)

The outcrop of these rocks may easily be traced on the

geological map of the township given herewith. They fol-
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low the same direction as the other groups and fold over

the eastern end of the sinking arch which runs for so long

;i distance across the county, and forms for many miles the

boundary between Perry and Juniata counties. At the Sus-

quehanna river the Chemung rocks carry the arch Com-
pare the section of the western part of Pfoutz's valley in

the report on Greenwood township with the section of its

eastern end. See Page Plate XXIII, p. 240, Fig. 3.

The Chemung-Catskill, and Catskill, No. IX.

The red sandstone and shale of this group are well ex-

posed in many places in this township, for example near

Liverpool, where a long and continuous section through its

upper beds may be seen along the stream forming the north

branch of Barger's run. This section extends with few in-

terruptions from the Susquehanna river to the grist mill,

nearly a mile and a half. As the beds dip very steep] y, at

an angle of about 70°, and the brook flows nearly at right

angles to the strike the thickness of the part of the group

is easily calculated. It amounts to between 6000 and 7000

feet. The section does not quite reach to the top of the

Catskill but includes the basal beds of the series, which are

marked here as elsewhere in the county by the occurrence

of layers of yellowish shale and of thin, square-fracturing,

fine-grained sandstone similar to that of the Upper Che-

mung, interbedded with red shales and sandstones.

The group is not well exposed along the Susquehanna

river owing to the great erosion.

The Catskill rocks occupy a broad belt in the southern

part of the township. Their southern limit lies nearly along

the road at the foot of Buffalo mountain and its northern

nearly coincides with a straight line drawn from the grist

mill above mentioned to a point a few hundred yards north

of Liberty Hall, and extended to the Susquehanna river

near Dry saw mill.

Its Biirface yields good land for cultivation and is diver-

si Bed with bills and valleys and well watered.

In some places near Liverpool good flagstones are quar-

ried from the red sandstone of this group.
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The Kingsmill sandstone, of which a description was

given in the report on Wheatfield township, runs from

Greenwood (see report on that township) through Liverpool

to the Susquehanna river. It forms a stony ridge difficult

to cultivate and consequently left for the most part in

timber. This sandstone may be found about two miles

north of Liverpool near Dry saw-mill. No actual exposure

of the bed was discovered, but in the stone-piles scattered

over the fields several of the fossils so abundant in this rock

at its typical exposures in Wheatfield township were found.

There can be little or no doubt that this bed extends or

once extended over all the eastern part of Perry county

near the base of the Catskill group.

The Pocono sandstone, No. X.

The crest of Buffalo mountain is the dividing line be-

tween Liverpool and Buffalo townships. This mountain
runs in a straight line from the Juniata to the Susquehanna,

where it has been cut down by the river in order to afford

an escape for the water of the upper country. This gap
forms one of the picturesque features of the scenery at

Liverpool, and combines with that through Berry's mount-

ain, three miles below, to form the magnificent semi-pano-

ramic view so much admired by visitors and residents.

The slope of Buffalo mountain in this township is, like

that in Greenwood, covered with timber so that the mount-
ain side is in summer an unbroken green wall cutting off

these two townships from Howe and Buffalo to the south.



246 F2.
Tkite XXIV

fiistUnes mill section.

Zirnediale group.

**>

ffl redAfatle

M 'Bridgeport SSi

Waggoners mill

section.

470

-\ 570 redjtfidle.

r

R_ed6liale.

120

20

• -• • 20,

Ore Sand-rvck.

150

90 Tron AanJjfime



9. MADISON TOWNSHIP. F\ 247

9. Madison toicnship.

Madison township, like Jackson and Toboyne, reaches

across Perry county from Tuscarora to the Bine mountains.

It is one of the large townships, measuring about ten miles

from north to south by six from east to west, and conse-

quently contains nearly 60 square miles.

Its northern and southern portions are mountainous, but

the middle is open and tolerably level, except that it is

divided by Chestnut ridge through which, however, several

gaps have been cut by Sherman's creek.

The northern part of this middle portion consists for the

most part of a limestone soil, and the land is strong though
rather cold in the spring and hard to work. The southern

portion lies on the shales of the Clinton and the Onondaga,
and is for. the most part a red warm soil.

Chestnut ridge rising on the eastern line of the township

consists of an anticline which brings up the harder beds

underlying the red shale. The Ore sandstone and the Iron

sandstone form the axis. Both are thin and are conse-

quently cut down with ease. Hence the numerous gaps.

The anticline which brings up Chestnut ridge passes on

southwestward and culminates in Amber'son ' s mountain on

the county line.

Another ridge without name extends across the township

further north, running from Sandy Ttill southwestward. It

consists of the Lower Helderberg limestone No. YI, capped
by a synclinal outcrop of the Oriskany sandstone No. VII,

which latter is cut down and ends near the west line.

Conecochear/ue mountain rises north of this last named
ridge. It is an anticline of Medina sandstone No. IV, un-

divided and even-crested. Steep and rough it forms an

effectual barrier between the dwellers on its two flanks in
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the west of the township, but being lower at the east where

the Medina arch sinks it is there crossed by two roads.

East Tuscarora mountain, like Conecocheague, is an un-

divided anticline running with even and unbroken crest

from one side of the township to the other. It is an arch

of the Medina sandstone from the top of which the softer

shales have been removed. It is rough, steep, and covered

with wood, and no road passes over it in this township.

Bower mountain in the south, like the two already men-
tioned, is, in Madison township, an undivided anticline of

Medina sandstone. It rises gradually from the level of the

surrounding county with a high and even crest which con-

tinues until it passes into Jackson. A small farm exists

upon the very ridge.

Blue mountain., in Madison township, consists of a mon-
oclinal nearly vertical range of Medina sandstone flanked

on the north by the iron sandstone. These include between

them the Clinton lower shale. It forms the line between

Perry and Cumberland counties. A road passes over it at

one place into Doubling hollow.

Between the mountains lie the following parallel valleys :

(1) Liberty valley between East Tuscarora and Coneco-

cheague ;—(2) A narrow red shale valley between Coneco-

cheague and the Oriskany ridge ;—(3) Centre valley, be-

tween the Oriskany ridge and Chestnut ridge ;—(4) A valley

between Chestnut ridge and Bower mountain ;—and (5)

Shaeffer valley, between Bower and Blue mountain.

(1). Liberty valley is a continuation of what is called in

its eastern portion Raccoon valley and Buffalo valley. It

begins where the rising axis of Conecocheague forms a bar-

rier between it and the red shale valley to the south of it

and continues into Juniata county forming the third natural

road between the two counties, the other two being near

Liverpool and Millerstown. It is a good farming district

with warm fertile soil.

(2). This valley which has, so far as I can learn, no de-

finite name, but might be called the Ickesburg valley, is

produced by the elevation of the Conecocheague axis and
widened by the two other short anticlines of which mention
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is made in the report on Saville township. It widens to-

wards its southwestern end in consequence of the gradual

narrowing of the long synclinal limestone tongue extending

westward to Blain. It is, like the preceding, composed of

the red variegated and gray shales under the limestone and

the soil is consequently good.

t
'< rdre mlley includes the best agricultural portion of

the township, consisting largely of land derived from the

decay and disintegration of the Lower Helderberg lime-

stone Xo. VII. This is brought up by a set of anticlines

which will be fonud described below and which close the

western end of the Buffalo mountain trough. Geologi-

cally the limestone is here in a number of slight folds with

moderate dip. the synclinal lines of which are indicated by
higher and the anticlinal by lower ground.

• 4 . The valley between Chestnut ridge and Bower mount-

ain consists wholly of the shales of the Onondaga group.

These are exposed in many places along the banks of the

creek but in general this valley is little cultivated and thinly

settled.

(5). S/iGffFer valley is, like the preceding, a valley con-

sisting altogether of the shales. It is narrow and rough,

much covered with timber and in its upper parts little fre-

quented.

Five parallel anticlinal folds involve the rocks from the

red shale No. V to the Hamilton sandstone Xo. VIII, and
possibly some yet higher in the series. The thick beds of

the Hamilton and Chemung flatten as they rise westward

into the air. and then the underlying limestone is traversed

by these small rolls in the bottom of the great trough.

The synclinal lines of limestone differ in length. The
most northerl}' extends out of Madison through Jackson
into Toboyne township, but the more southerly scarcely ex-

tends beyond Cedar run, in Madison township.

The Hamilton sandstone is affected by the more northerly

of the<p axes near Sandy Hill, where a distinct syncline

occurs described in the report on Saville township. But
further sonth this massive sandstone seems to have been a

resistent bed and its undulations are slight.
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Sherman s creek carries nearly all the water from the

township. Entering from Jackson at Bistline's mill, about

the middle of the west line of the township, it turns south,

cuts through the Chestnut Ridge anticlinal, flows for a mile

and a half to the south of it, turns north, again cuts through

the same anticline, and after passing Centre crosses it for

the third time, and continues to flow south of it.

Buffalo creek drains the eastern end of Liberty valley and
passes into Saville township.

A small area in Liberty valley is drained into Tuscarora

creek by the Horse Valley run. The central part of Madi-

son township is drained by a stream rising with a double

head in the narrow valley south of Conecocheague mount-
tain. Thence rt flows south over the confused ground
broken by the small anticlines in the east of the township

to Centre mills, and soon afterwards enters Sherman's creek.

It seems to have no settled name along its whole course, but

might well be named Centre run.

Laurel run or Murray ' s run, the lower part of which

has been also known as Patterson^ s run, brings down the

water from Shaeffer valley and Henry valley, which is only

its westward continuation and pours it into Sherman' s creek

near Landisburg. It is for the county a considerable stream

and remarkably straight, being hemmed in between Bower
and the Blue mountains so that it cannot swerve from the

nearly direct course of those ranges..

The Medina sandstone, No. IV.

Five outcrops of the sandstone are found in the township,

viz : (1) East Tuscarora mountain
; (2) West Tuscarora

mountain
; (3) Conecocheague mountain

; (4) Bower moun-
tain ; and (o) Blue mountain.

These have been sufficiently described above, except the

second, only a small part of which lies in Madison town-

ship. It is brought up by the Horse Valley anticlinal and
forms a bold headland projecting into Liberty valley from
the west and effectually blocking all passage between the

two valleys. This anticlinal knot is aptly named in the

district the "Locking of the Mountains."
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The Clinton group, (V.)

The various beds of this group form no small part of the

surface rock in Madison township. Their northern is sep-

arated from their southern outcrop by the intervening com-
pound synclinal belt of limestone occupying the middle of

the township. The various divisions of the group are the

same as those given in the account of Saville township.

5. The Sand-rock ore bed.

4. The Ore sand-rock \
FPPer

'

f>
ffc '

( Lower, hard.

3. The Upper Olive shale.

2. The Iron sandstone.

1. The Lower Olive shale.

Fossil ore group.

The Clinton lower shale is well exposed on the road over

Conecocheague from Buffalo mill to Sandy hill, where it is

brought up by the axis of Conecocheague and not concealed

beneath masses of the wreckage of the Medina sandstone as

is the case on the slopes of Tuscarora. At this part of the

anticline the mountain consists entirely, so far as its top

and slopes are concerned, of the Clinton group as defined

above and the red and variegated shales which overlie them.

The Iron sandstone rising on the Conecocheague anti-

cline forms terraces on the north and south slopes of the

mountain which are much encumbered with the Hat red

plates of this durable rock. The outcrop is of especial in-

terest, however, for having afforded the fossils of which an

account will be found in the volume on the palaeontology

and also in the appendix.

The Iron sandstone seems to thicken rapidly in this town-

ship. Its wreckage and terrace at Run gap are both incon-

spicuous but both become evident at a short distance west

of the gap and in Conecocheague are strongly marked. The

upper olive shale is not well exposed but may be found at

some places along the slopes of Conecocheague and betrays

itself by the color of the soil.

Loose fragments of the Ore sand-rock are also abundant

in the same place but the rock does not, so far as I am
aware, occur in position. Some of its beds here are very

fossiliferous.
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The Sand-rock ore bed probably runs along the whole

length of Conecocheague mountain in this township but has

nowhere been opened. To this bed must be referred the

reported discoveries of iron ore in the district.

It is of little use to seek outcrops of these rocks on the

south slope of Tuscarora, for the immense mass of wreck-

age that has fallen from the Medina sandstone near the

summit has buried them beyond reach.

BlstUne }

s Mill section, ( V.)

64'+Gray shale,

Thin limestone,

30' Gray shale,

2' Shaly limestone,

20' Shale,

10' Limestone, (once quarried,)

80' Shale,

6
{ Lime shale,

( Limestone

212

255' Red shale,
^

5' Bridgeport sandstone, (?) . . > Bloomsburg red shale, 830'

570' Red shale, J

20 Ore sand rock, •,

150'? Olive shale, ( 220'

50' Iron sandstone, )

1262'

This section deserves notice as it is the only place where

I have seen a sandstone, the equivalent of that at Bridge-

port or another resembling it, where its position could be

ascertained.

The Onondaga shales, (V.)

These shales occupy their usual position in the township,

that is on the top of the rocks composing the Clinton group.

They are, therefore, found in the middle of the synclines

such as Liberty valley and Shaeffer valley, the valley be-

tween Bower mountain and Chestnut ridge, &c, or near

the base of the Lower Helderberg limestone, and dipping

under them. They may be subdivided thus :

Gray calcareous shales

Bloomfield sandstone.
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Variegated shales, (calcareous.
|

Red shale, (Calcareous.)

A good section through the greater part of the red shale

is shown west of Waggoner's mill along the roadside, with

a continuous dip of from 15°-30° N. X. W. The Ore sand-

rock is quarried in the hill at the top of the section, and
about 120 feet of olive calcareous shale with a bed of fos-

siferous limestone succeed it. Then follow about 450 feet

of red shale which do not include the whole of the stratum.

Waggoner' s Mill section, { V.)

470'—Red shale exposed with dip from 0°-80° in middle of syn-

cline.

3' Four small thin beds of green shale.

2' Hard green sandstone. Dip 70°.

120' Space concealed, but the lime shales and sandstone show in

field east of mill with abundance of Beyrichia notata.

Dip varying.

20' Ore sand rock. Dip 10° S. S. E., Total, 615'

Green shale.

Cissna s {Cedar) Run section, {Onondaga.)

The road running south from the main turnpike road

through the valley shows an interesting section across the

beds lying at and below the base of the Lower Helderberg

limestone. They are the Scalent variegated marls of the

first survey, and in part the Scalent gray marls overlying

them. A noteworthy point is the existence of Lepertlitia

alia almost to the bottom of the section so far below the

base of the limestone.

It must also be remembered that the top of this section

is many feet below the true limestone beds which are shown

about a mile to the westward, but a section of which can

scarcely be obtained there. Near Robert Clark's farm on

the roadside the limestone beds maybe followed down each,

containing L. alta until they appear to be almost pure ar-

gillaceous shales.
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CissncC s Run section.

Top of section. Green shale in main road.

Red shale, 2' 6"

Bright green sandstone, 6"

Red sandstone, 5' 0"

Green and yellow sandy shale, 10' 0"

Red shale, 6"

Green shale, 7' 6''

Hard red sandstone, 2' 0"

Dark shale, 15' 0"

Yellow shale, 15' 0"

Solid dark shale, 25' 0"

Sandstone, 2' 0''

Dark shale weathering yellow, 30' 0''

Green shale, 3' 0"

Dark shale, . \

Yellow shale, . . i 25' 0"

Green shale, .

*

Solid blue limestone, 2' 0"

Yellow shale, 27' 0"

Solid blue limestone, Leperditia alta, 1' 0"

Green shale, 2 0"

Space covered 20 feet.

Red shale.

Green shale, 8' 0"

Red shale, . . . ,
10' 0"

Green shale, 7' 6"

Red shale, 5' 0"

Yellow shale, 6' 0"

Shaly green sandstone, 40"
Red sandstone, 3' 0"

Green shale, 12' 0"

Red shale, 50' 0"

Green shale, 2' 6"

Base of section. Ground not exposed.

283' 0"

Section of Onondaga variegated shales west of Centre.

A good section of part of the variegated shales, appar-

ently the same beds as are displayed in the railway cutting

at Patterson, fMifflintown,) is shown on the side of the

turnpike road at a short distance west of the village of Cen-

tre. At the top of the section the dip is 30° N.

17 F 2
.
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(
'< ntrc section, {Onondaga, No. V.)

Green shale, 20' 0"

Red shale, 12' 6"

Green shale, 90"
Red shale, G' 0"

Green shale, T 6"

Red shale 3' 6''

Space covered 22 feet.

Green shale, 7' G"

Green shale mottled with red, 7' 6"

Red shale, 3' C
Green shale, 2' G"

Red shale, 5' 0"

d. Green shale with thin bed of limestone, 50''

Red shale, 7' 6"

Green and yellow shale, .18' 0"

Space covered 30 feet.

Green shale, 7' G"

Green shale mottled with red, 9' 0"

Red shale, 3' 0"

Green shale, ... 30"
c. Sandy limestone, coarse, 20"
b. " " fine, 1' 6"

Yellow shale G' 0"

Dark shale, 6' 0"

Green shale, 4' 6"

Red shale, 12' 0"

Green shale, 22' 0''

Red shale, 4 0"

Green shale, 4' 0"

a. Dark flaggy limestone, 4' 0''

Yellow shale, 2' 0"

Green shale, 2' 0"

Red sandy shale, 6' 0"

Light green shale, 2' 0"

Yellow shale, 2' 0"

Green shale, 20''

Red shale, 2' 0"

Yellow shale, 10 0"

Red shale, 2' 0"

Green and yellow shale 16' 0"

Red shale,
'

10' 0"

Green shale, ... 2' 0"

of section just before reaching turn of road.

Total thickness exposed, .262' 6"

Red shales follow through Centre with a strike parallel

to the road and heavy red sandstone at tannery just below

the base of I he sect ion.
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The bed a, thoiurh a very calcareous shale in hard solid

bur thin layers, yielded no fossils except a doubtful mark
or two.

The bed b is little beside a perfect mass of shells of

Lept rditia alta, apparently the same as that occurring at

Paterson. Juniata county, (see note.) in the railway cutting

through the same shales at that place. The material also

of the bed is very much like that of the Paterson bed.

The bed c is really the lower part of b but is harder, more
brittle, and breaks with a square fracture. It consists, like

that above it. of the shells of a Leperditia of the same
species apparently.

The bed d is a hard, dark, close limestone yielding very

little except a Leperditia ill preserved but probably the

same as that in the beds below it, b and c.

The Lower Helclerberg limestone, No. VI.

The northern-central part of this township is occupied

by a broad sheet of this limestone thrown into low undula-

tions or waves. The erosion of all the overlying strata has

exposed this bed, the disintegration of which constitutes a

broad hilly district of good fertile land. Four, if not more,

of these small anticlines traverse the limestone, producing

a constant change of dip, and bringing to the surface dif-

ferent beds in different places.

The Blue Limestone beds.—These beds which form the

most valuable material for limestone are well exposed at

numerous places. At Adairs' quarry west of Centre about

25 feet of this formation can be seen dipping into the hill at

20°-25° north-northwest. The lowest beds are the thickest,

those above becoming gradually thinner.

The Slcaly Limestone beds.—These beds—the Premeri-

dian Limestone of Rogers—are seldom opened in conse-

quence of tlif- nearness of the more solid bed below them.

But near Bixler s mills a quarry shows the upper part of

theni from the Meristella beds up to the Tentaculite and
Flint beds. The usual fossils may be collected here but the

exposure is not large.

A --mall quarry on the roadside, near the house marked
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C. Shall on the county map, shows the lime shales of the

Lower Helderberg, and the following section can be made
out. Dip 35° N. 30° W. See Plate XXIV

shaly limestone beds with Discina discus and a small sp.

of Favosites, 3'

Crinoidal beds, 3'

Trematopora beds, 1' 0''

Shaly beds with Meristella laevis and M. bella, Tentacu-

lites gyracanthus, 12' 0"

Crinoidal beds, . . .
2"

Shaly bed with a few specimens of Rhynchonclla formosa, V 0"

The Oriskany sandstone, No. VII

The outcrop of the Oriskany sandstone in Madison town-

ship follows a line of considerable length. Entering from

Saville near Sandy hill it runs in nearly a straight line

across the township and for a short distance into Jackson.

Thence returning the syncline opens about the middle and
the southern limb, diverging from the northern, runs south

of Sandy hill and ends as an anticlinal ridge the south side

of which returns south-westward for about a mile and then

zigzags back and forth several times till arriving near Centre

township, it passes east out of the township along the north

side of the Limestone ridge.

The Oriskany sandstone in Madison township is much
softer than in the centre of the county. It consequently

makes no conspicuous ridges and is with some difficulty

traceable over the ground. It is also more ferruginous

and more fossiliferous. It is consequently deep yellow or

red in color and yields a very sandy yellow soil. The dip

for t lie most part is gentle and the anticlinal folds to which

allusion has been already made show little steepness. It

would be exceedingly difficult to trace these folds were it

not for the outcrop of the Oriskany.

The Marcellus lime-shales and limestone^ (VIIi.)

This is the most interesting stratum to the geologist which

Madison township affords, [ts exposures are here more

abundant and more nearly complete than anywhere rise,

and it La chiefly from this township that I have collected
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the evidence, both stratigraphical and palaeoritological,

whieli has enabled me to assign its true position.

The limestone in question has been regarded as the rep-

resentative of the Corniferousformation of the New York
series, solely on account of its position at the base of the

Marcellus black shale. But no trace of the great deposits

of flint which characterize that horizon in New York are

found in Perry county. Nor have any Corniferous fossils

afforded to the palaeontologist satisfactory evidence of the

correspondence of the two strata.

Several good though partial sections in Madison township

afford valuable stratigraphical evidence in favor of a dif-

ferent opinion. The following are the details of the expo-

sure at Dr. S. M. Tudor s quarry near Centre Mills, where

the stone is quarried for building and for burning. It will

be seen from the section that the limestone beds here are

very solid :

Tudor s Quarry section, {bottom of VIII.)

Limestone, . . 2" Limestone, . 12"

Dark shale, . . . 1" Dark shale, 6'

Limestone, . .
2" Limestone, . .

4"

Dark shale, . . .
2'' Dark shale, 2"

Limestone, .... . . 6" Limestone, . .
6"

Dark shale, . . . 3" Dark shale, 3"

Limestone, . . 6" Limestone, 6"

Dark shale, . . . 1" Dark shale, 3"

Limestone, . . . . 4" Limestone, . .
8"

Dark shale, . . .
1" Dark shale, 1"

Limestone, . . 8" Limestone, 12"

Dark shale, . . . 3" Dark shale, 1'

Limestone, . .

Dark shale,
. . 6"
. . 4

. .
8''

. . 4"

Limestone.

Limestone,

Dark shale.

10' 7"

Here is a series of fifteen beds of limestone alternating

with fourteen beds of dark shale exactly resembling some
parts of the Marcellus shale. It is black when wet. bur

dries to a peculiar reddish tint as do many of the layers in

the Marcellus proper. There is no impropriety, therefore,

or stratigrapical evidence in referring the whole mass in

question to the Marcellus,and this conclnsion is corroborated

by the presence of Marcellus fossils in several of the lower
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beds of black shale. The strata at this quarry dip very

gently to the X. X. W. at about 2°-5°.

Another small quarry opened on the adjoining farm of

Mr. ]). Rice shows the following section :

Bice' s Quarry section.

Black or dark shale, 2" ^

Limestone, 14'

Dark shale, 4'

Limestone 4'

Dark shale 5' > 4 V

Limestone, 6"

Dark shale, 4"

Limestone, 18"

Dip 20-50 N. N. W.

Both these sections are in the Marcel lus limestone over-

lying the Marcellus lime shales, and exhibit the limestone

in the most solid form in which I have seen it in the county.

The decrease in the limestone and relative increase of the

shale towards the top is obvious.

West of Centre Mills is a section of rocks dipping 40° to

the north, as follows :

Centre Mills section., {bottom of VIII.)

Limestone.

Dark shale and limestone interbedded, 12'

Dark shale, . 4

Greenish calcareous shales, 15'

Greenish smooth shale, 6'

Sandy green shale, 6"

Soft green shale weathering red, 6"

Flinty oolitic bed square-fracturing, No. 3, 2"

Green rubbly shale weathering red, 3'

Hard flinty bed, oolitic, No. 2,
4"

Green rubbly shale, weathering red, 6'

I );irk oolitic hard bed, No. 1,
4"

Blue clay, ... 1'

Iron ore, slat}', liver colored, 2'

Oriskany sandstone, soft, 15'

65' 10"

This section gives the base of the Marcellus lime-shale

down to the Oriskany sandstone It is obvious that the

amount of lime rapidly increases upward and the amount
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of dark shale diminishes. The gray calcareous shale at the

base of the group gives place to an alternation of dark shales

and limestone, the latter in very solid, hard beds, as shown

in the preceding sections. These beds have yielded numer-

ous fossils for an account of which the reader is referred to

the volume on the palaeontology.

The Marcellus black shale, (VIII.)

Good exposures of this rock may be found in Madison
township. It is thrown out by the low folds of which men-

tion has already been made, and made be found exposed by
the wayside in many places between Bixler's mills and
Sandy hill. It presents, however, no unusual features and
calls for no further remark at this outcrop.

A strong sulphur spring issued at Sandy hill, at H. Kep-

ner's, probably from black slate. At * * in Fig. 3, plate

XXIV, the Marcellus limestones make a good show along

the roadside, but in a passing examination I saw no fossils.

The Marcellus Iron ore.

This ore crops out near sandy hill and makes a very fine

display along the roadside. Many tons might readily be

gathered up and an abundant supply obtained by mining.

But without railway carriage it is of little or no present

value.

T?te Hamilton lower shale and sandstone. ( VIII.)

These beds make but an insignificant show in Madison
township entering it from Saville, and there is no occasion

to do more than refer the reader to the report on that town-

ship for all necessary details.
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Miller township.

*
i Smiles.

Section along Vie line AB on map.
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10. Miller township.

This township occupies the great bend of the Juniata

from the border of Oliver on the north to that of Wheat-
field on the south. It touches Centre for a short distance

on the west, but its longest boundary is the Juniata river.

It occupies a greater length of the bank of this river than

any other township in the county.

Four distinct parallel ridges traverse Miller township from

east-northeast to west-southwest, and determine the main
features in its physical geography—Buffalo hills. Limestone

ridge, Mahanoy ridge, and Dick's hill. JN'o stream of any
importance is found within its limits. The largest is Losh's

run, which drains its southern portion, and of which one

arm forms its dividing line from Wheatfield township. The
basin of this stream is bounded by Mahanoy ridge and
Dirk's hill. Another stream of smaller size, Bailey's run,

drains the narrow basin between Mahanoy ridge and Lime-

stone ridge, and falls into the Juniata at Baileysburg.

Miller township is divided into two parts by the triple

ridge that traverses it as mentioned above. Its three parts

diverge from the central knob or focus in Watts township

where they all take their origin. The}' have no gaps ex-

cept at Pine Grove and Baileysburg, which will be found
described in the chapter on the Hamilton sandstone.

In consequence of its structure a great port ion of this

township is covered with timber. The high ground on the

Upper Chemung in the peninsula, the slopes of Buffalo and
Mahanoy. the ridges south of Mahanoy and Dick's hill are

almost entirely wood-clad. Much of Limestone ridge is also

in the same condition, especially where its surface is strewn
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with loose blocks of Oriskany sandstone or traversed by
Oriskany ridges.

The Perry county fault is a conspicuous feature in the

geology of the township. Entering from Centre it passes

along the north foot of Dick's hill, and then suddenly

diminishing continues with less and lessening throw across

the township to the river. Its effect in the western part of

the township is to bring the Lower Helderberg limestone

against the Chemung shales. Further east the Hamilton
sandstone comes against the Chemung, then the Hamilton

up pei- shale until finally by the development of a second

and parallel fault to the northward, the outcrop of the Ham-
ilton upper shale is thrown so far south that the Chemung
is altogether cut out before it reaches the river, and the two

outcrops of Hamilton upper shale meet round the end of

the syncline in or about the river, and the Perry county

fault disappears. To trace its exact course and throw across

the fiat low ground near the river is, however, difficult, and

the above description may therefore be inaccurate in some

of its minute details.

The Lower Helderberg limestone, No. VI.

Three distinct outcrops of this limestone occur in Miller

township. The first and most northerly is a very narrow

anticline coming in from Oliver and passing a few hundred

yards north of the washer at the iron ore works. It scarcely

shows more than the very highest beds, such as the flint

bands, and dies out about the middle of the township. It

is (he continuation and ending of Limestone ridge, or at

Least of that part of it lying on the north slope of Inoculate

hill between Bloomiield and Newport.

The second outcrop is parallel with the first and is a con-

tinuation of tic two limestones on the north and south sides

of the vale of Bloomfield. These unite near the township

line owing to the disappearance of the red shale, which sinks

below tin' surface to the eastward, and pass along as a single

anticlinal outcrop to the Juniata river. Numerous quar-

ries, Large and small, have been opened in it. Most of these
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are in the lower solid beds and few of them expose the fos-

siliferous Limestone shales.

The third outcrop of the limestone in the township is an

isolated patch brought up by the Perry county fault on the

north side of Dick's hill. Part of the outcrop lies in Centre

township but it extends for about a mile in Miller township

and several quarries have been opened in it. These quar-

ries owing to the fault are all within a few hundred feet of

the Chemung shale. At the western line of the township

the .strata are overthrown so that the Marcellus shale over-

lies the Hamilton sandstone, but the dip changes and the

limestone, as explained elsewhere, soon disappears in con-

sequence of diminished throw.

Tlie Oriskany sandstone. No. VII.

The outcrops of the Oriskany sandstone in Miller town-

ship show traces of that complication which is so marked
a feature in the geology of Centre township. Beginning as

a simple anticlinal ridge in Watts and Buffalo where it is

raised by the limestone in the western end of Half Falls

mountain the Oriskany crosses the Juniata as a double

ridge, the southern line of which forms an almost complete

dam in the river. The effect of the northern line of outcrop

is much less strongly marked, probably because the water

is dammed back over it by the southern outcrop, which
will be described first.

First outcrop.—Continuing in almost a straight line to

the west-southwest it runs nearly parallel with the New
Bloomfield and Bailevsbur«- road for some distance to Pine

Grove, where it passes close behind an ancient graveyard*

and a church and about a mile farther on enters Centre

township, where a gap in Mahanoy ridge allows the water

to pass to the southward.

A second ridge of Oriskany sandstone appears along the

*This graveyard, belonging to one of the three original Presbyterian

churches in the county, was built ten years before the Revolutionary War or

about 1766. The church has long been removed but the graveyard is still in

tolerable preservation.
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northern side of the anticline ranging from Half Falls

mountain over the Juniata, which ir crosses about 100 yards

north of the ridge already described. Thence continuing

west-southwest and gradually diverging from the former it

crosses the road from New Bloomfield to Baileysburg

nearly on the line of the run, and continues along the south

foot of Buffalo hills rising gradually with the land until it is

found again crossing the road that passes by the Clouser

ore works about 100 yards north of the washer. Continuing

through the woods its outcrop may be traced through Oliver

township across the New Bloomfield-Newport road on the

north side of Inoculate ridge in Centre township. Along
some part of its course this line of outcrop forms a rough
ridge of rocks, but in most places it is inconspicuous com-

pared with that to be next described.

The third outcrop of Oriskany sandstone in the township

occurs as a synclinal fold between the two already men-

tioned. Beginning in the low ground about two miles west

of Baileysburg, it rapidly rises into prominence and forms

the crest of Inoculate ridge, which continues in an almost

straight line nearly parallel with the other ridges through

this and Oliver township, enters Centre and forms the crest

of the ridge on the road from New Bloomfield to Newport
400 feet above the Juniata, and continuing about a mile

further runs out behind the school-house near Mr. Oliver

Rice's. It must be borne in mind, however, that although

the Oriskany runs out the syncline of which it is the mid-

dle continues along the valley to a distance that cannot be

well determined, but probably as far as Bloomfield.

This is by far the mosl important of all the Oriskany

sandstone ridges in the township, in consequence of the

quantity of iron ore which it contains. As it approaches

the Line of Oliver township the syncline, a1 first simple, be-

comes double by the rise of a small anticline in the middle

of it. This double syncline begins to develop its mineral

wealth in Miller township. The whole space between the

sandstone walls is filled with a mass of ore and ore clay,

lying in almost vertical beds and very much mixed up
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together. Immense quantities of ore have been taken from

this bank and sent to the Marshall furnace at Newport.

For further details see the chapter on the iron ores of Perry

county.

A foil tilt outcrop of the Oriskany sandstone may be

traced in Miller township. It is like the last mentioned, a

narrow syncline running inside the main anticline of the

township. It begins to be distinct near the southern angle

of the Bloomfield-Baileysburg road, and forms a more or

less distinct line of outcrop for two or three miles, passing

-south of the Clouser Iron Ore works along the slope of the

hill and gradually disappearing to the westward.

A fifth outcrop occurs in the south and runs for more
than a mile along the north foot of Dick's hill between the

limestone and the shale. It is brought out by the Perry

county fault which here throws the Lower Helderberg lime-

stone against the Chemung. The fault may be well seen on

the township line at Montebello narrows, where its throw is

nearly or quite at a maximum amounting to 5000 feet.

The Marcelius limestone, ore cmcl black s7tale, and Lower
HamilPm rocks, (VIII.)

No very extensive exposures of these beds are found in

the township but there is sufficient evidence of their exis-

tence. At the north end of Pine Grove narrows a great

quantity of loose blocks of the Marcelius limestone may be

seen. They have been thrown out in searching the ground
for the Marcelius hematite bed. but as the openings have

long fallen in, no details can be obtained concerning their

thickness. The Marcelius shale has been taken out from

the same opening and heaps of it lin on the ground.

Some of these beds may also be seen at Montebello nar-

g where they are slightly overturned and have a dip of

:0 south-southeast. The Marcelius shale is well shown.

A bed of hard closHgrained sandstone here lies at the base

of the Marcelius. Ir i< about a foot in thickness and has

nor been i g 1 elsewhere in the county.

Enough has already been said concerning the Marcelius
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ore in the report on the ores of the county, and in the re-

port on Oliver township.

The Hamilton sandstone,
I VIII.)

Four lines of Hamilton sandstone cross Miller township

from east-northeast to west-southwest. Three of them form

high bold rough ridges. The other is here low but rises

into the third summit of Half Falls mountain in Watts
township, immediately after crossing the Juniata.

The Buffalo hills make the northernmost of these ridges.

It enters from Oliver and runs through the township in a

straight line to Baileysburg where it crosses the Juniata.

Its heavy solid beds, almost vertical, may be seen by the

side of the railway which runs parallel with them for half

a mile or more south of the station. The northern slope of

this range is gentle and has been cleared along part of its

course almost to the summit, but there are few more barren,

rough and forbidding hillsides in Perry county, perhaps

none, than the scarped and stony, steep, southern front of

Buffalo hills overlooking Bailey's run. Few trees can get

a hold upon it and the attempt to scale it is most likely to

start an avalanche of loose blocks. The run which has

here cut a deep valley out of the rocks lying between the

Oriskany and Hamilton sandstones has excavated a channel

for itself across the latter which forms a picturesque con-

clusion to the long valley above it. The road leading down
to i lie Juniata affords one of the most beautiful drives in

the county for rock and woodland scenery ; and the river

valley, though on a larger scale, is here scarcely less beau-

tiful, being hemmed in between the termination of Lime-

stone Ridge, Mahanoy ridge, and Buffalo hills on the right

bank and the three bold headlands of Half Falls mountain

on the left. The ledges of Hamilton sandstone crossing the

Juniata here form a rapid, the incessant murmur of which

adds lh« l pleasure of th<' car to that of the 4 eye Altogether

the gap of the Juniata between Miller township on the one

side, and Howe, Buffalo and Watts on the other, is, perhaps,

the mosl beautiful piece of near scenery in Perry county.
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It has nor the distance that forms so great a charm in the

landscape at Duncannon and Liverpool, but the beauty,

though of a different cast, is in no degree inferior.

Mahanoy ridge, the description of which has been in

part anticipated by the account of the second line of Ham-
ilton sandstone outcrop, contributes much to the beauty of

landscape, forming as it does in Watts township the middle

and highest peak of Half Falls mountain. Entering the

township from Centre it passes a little south of Pine Grove,

which in height is less than usual, and Pine Grove narrows,

consequently, are less picturesque than most of the passes

through this sandstone. Ranging from this point eastward

to the river, and almost uniformly high, it affords no other

pass practicable for a road, but forms a southern wall to

the little narrow valley, of which the ridge previously de-

scribed, is the northern barrier. The drainage of this valley

is divided between the brook falling into the Juniata at

Baileysburg, and another reaching it about a mile and a

half to the southward. No gap exists through this hill in

the township except that already mentioned at Pine Grove
Narrows.

The third (Dick's hill) range of Hamilton sandstone is
T

in this township, insignificant, but not, therefore, undeserv-

ing of notice, because in Watts township it rises in a bold

ridge. The origin of this ridge is connected with the for-

mation of the Perry County fault, of which mention has

been made in the description of the county, and also of

Spring and Centre township. See also Watts township.

Thefourth range of Hamilton sandstone in this township

is the eastern end of Dick's hill, which enters from Centre

at the Montebello narrows and continues nearly uniform in

height until it rather suddenly declines about a mile and a

half further east. This range is brought up as already ex-

plained by the great fault, the throw of which gradually

increases from west to east (as shown in Chapter IV, page

85, ahove)to this point, from which it suddenly decreases, and
Dirk's hill comes to an abrupt termination about two miles

west of the Juniata. The sandstone here sinks nearly or



272 P". REPORT OF PROGRESS. E. W. CLAYPOLE.

quite out of sight and cannot be traced in the low ground
intervening between it and the river. But it rises again on

the oilier side in Watts township, and forms the fourth

sum mi r of Half Falls mountain.

So far as can be determined the whole plain across which
Losh's run flows is underlaid by an exposure of the Hamil-

ton upper shales, Genessee and Portage brought up by the

double line of fault described above.

The Hamilton fossil ore. ( VIII.)

A good outcrop of this ore crosses the township along the

south slope of Mahanoy ridge from Pine Grove narrows to

the Juniata river. It has been mined at several places and a

great quantity of ore taken out. Abandoned workings may
be seen along the road from Pine Grove to Losh's run, es-

pecially on the ground of Mr. G. Peterman and Mr. P.

Cook. The bed of ore at the former place is said to be be-

tween two and three feet thick, and was mined for some
distance under cover more than ten years ago, (written in

1883.) A considerable quantity of ore was taken out and

sent to the furnace at Duncannon, but with the fall in the

price of iron the mine became unrenumerative, and the two

drifts are now wholly or partly fallen in. The difference in

quality between the two parts of the bed at this outcrop is

well shown by the following analyses made by Mr. A. S.

McCreath :

Sesquioxide

of iron.

Top bed of ore, 44.1

Middle division, 33.4

Bottom (fossil) layer, . . . 40.7

These figures show that the ore is a very silicious brown
hematite, especially near the base. This might be expected

from its proximity to the sandrock. As a whole it yielded

about 27 per cent, of metallic iron.

The usual fossil <>l' the ore bed and Paracycles shale may
be found on the spoil-bank, but greatly damaged by long

exposure to weather.

lumina. Siliceous

matter.

9.3 34.0

12.1 44.6

3.7 48.9
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The Hamilton Upper shale, (VIII.)

Four lines of this shale cross the township. The first is

on the north side of Buffalo hills, and nearly coincides with

the upper road from Newport to Baileysburg. No good
exposure occurs along it, but its presence is indicated in

several places in the fields.

The second line is on the south side of Mahanoy ridge

from Pine Grove Narrows to the Juniata river. This line

of outcrop may be seen in the roadside near Peterman's

Ore works, where the characteristic fossils of the Troyiclo-

leptus shale may be collected.

At Peterman's and Cook's ore banks the characteristic fos-

sils of the Paracycles shale may be found. This line of

outcrop bends more to the south, thrown over by the rising

of the second ridge of Hamilton sandstone. The end of

Mahanoy ridge is doubled by a fault which develops itself

near the Juniata on the wrest bank, and increasing in throw

as it approaches the river brings up the Hamilton sandstone

which is shown at the canal lock. The Tropicloleptus shales

may be seen about a quarter of a mile from Losh's Run
station, where they yield their usual fossils. This outcrop

seems to extend far enough to the south to meet that brought

up by the Perry county fault, so that there is here a dou-

bling at least of the Hamilton Upper shales.

There is a probability that a narrow strip of newer rocks

may run along the middle of the valley and part these two

upthrows, but I have seen no trace of it. Most of the

ground is covered with alluvial deposit, and consequently

the determination is very difficult and would require much
time.

The position of these confluent outcrops of the Hamilton

Upper shale may readily be seen by looking at the geological

map of Miller township.

The Genessee, Portage, Chemung group, (VIII)

The rocks of this group compose almost the whole penin-

sula of which the northern part of Miller township consists.

18 F 2
.
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It is surrounded on three sides by the Juniata river which
cuts across these beds three* times in six miles between
Baileysburg and Newport. The exposure along the rail-

way is so weathered and overgrown that little work in

palaeontology can be done there.

The lower and softer beds, representing the Portage and
Genessee, range along the north side of the upper road to

Baileysburg and are marked by low ground. The Upper
or Middle ridge group (for the most part) forms the high

bluffs along the river side. A good exposure occurs along

the road just mentioned which crosses the beds nearly at

right angles.

The northern part of this group in the peninsula lies low,

having been cut down by the river, and a broad expanse of

flat land occupies the whole bend. The dip of the beds is

almost everywhere steep to the N. N. W., but at some
places, for instance about a mile south of Newport, are sev-

eral small anticlines or folds.

A second line of outcrop of the Portage-Chemung group
in Miller township lies to the south of Mahanoy ridge on

the south slope of the Hamilton upper shales. The lower

softer beds here also form a valley which is drained by the

north branch of Losh's run. The harder layers of the Up-
per Chemung group form a rough, wooded range of low

hills skirting the north slope of Dick's hill and abutting on

the limestone and the Hamilton sandstone brought up by
the fault. This outcrop shows a S. S. E. dip almost every-

where.

The tract of Portage-Chemung here described narrows

down eastward owing to the protrusion southward of the

Upper Hamilton shales brought up by the small fault in

Mahanoy ridge near the Juniata, as shown on the map. It

is finally thrown out altogether before reaching the river

by the meeting of this outcrop of Hamilton upper shale

with that brought up by the Perry county fault along the

line of Dick's hill.

The Catskill group, No. IX.

A small area <>f these rocks exists at the northern point
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of the peninsula. Bat it is overlain by alluvial deposit and
cannot be seen. Should the Juniata continue cutting its

channel northward at this point as it is now doing the time

will come when there may be found in Miller township a

considerable extent of Catskill rocks that now lies under

the water of the river.

I
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Olwer township*
^onnm^j;msh\p

Section along the lineAB on map.
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11. Oliver township.

This, one of the smallest townships in the county, con-

tains the largest town, Newport.

It borders on the Juniata river for about 6 miles from the

southern line of Tuscarora township to the great bend be-

tween Newport and Baileysburg. It is bounded on the

west by Juniata and Centre township and on the south by
Miller, and its entire area does not much exceed 20 square

miles.

Excepting the margin of the river where some flat and
alluvial land occurs, the whole surface of the township is

hilly and much of it wooded. No heavy timber exists, the

demands of the charcoal furnaces in years past having

caused its destruction. Since, however, they went out of

blast a young growth of wood, chiefly chestnut, has sprung

up and covered the hillsides where the plow does not visit

them.

The principal ridges in this township are in the south.

Limestone ridge, extending from Centre township, passes

through its southern angle and affords the only supply of

limestone of any value that is contained within its limits.

The Buffalo hills run parallel to and a short distance

north of Limestone ridge. They are not continuous but

broken by deep passes or gaps. There is consequently no

gathering ground of sufficient extent to produce a consid-

erable stream. All the runs that issue from the springs

among these hills find their way through one or another of

these gaps into the basin on the north side of the range.

This basin is bounded on the north by Middle ridge, which

differs from most of the ridges in being completely cleared

and cultivated to its very top. A road runs west-southwest

from Newport along its summit giving a wide view over the

adjacent country.
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Middle ridge and Limestone ridge form the northern and
southern boundaries respectively of the basin of the Little

Buffalo creek which falls into the Juniata at Newport, and
is there used to supply ice and mill power. The largest

stream in the township is the Buffalo, which occupies the

wider valley or basin between Middle ridge and Hominy
ridge in Tuscarora township. Its course is much more sin-

uous in consequence of the greater breadth and flatness of

its basin, and it enters the Juniata about two miles north

of Newport.

In the northern part of the township the western bank of

the river is fenced by high cliffs close to the water, while

the bank on the other side is comparatively low. The re-

verse is the case just above Newport. The waters of Coca-

lamus, entering below Millerstown, may have aided in erod-

ing the land about its mouth, and those of the Great Buf-

falo may have done the same near Newport. Both streams

once flowed at a much higher level than they do at present.

The Lower Helderberg group, No. VI.

This is the lowest bed cropping out in Oliver township,

and forms only two narrow lines across its southern end.

Their structure will beat once understood by examining the

map and sections of the township given herewith. They
are two anticlinal ridges extending east from Centre town-

ship. The shales of the Onondaga group sink beneath the

surface near the line, and the limestone on the northern

side dips off their slope, rising again immediately and
emerging at the surface, when it forms a very narrow out-

crop before it again sinks under the Buffalo hills.

The Oriskany sandstone (No. VII) outcrops cross the

southern part of the township.

The Marcellus group, ( VIII.)

This group is commercially the most important in Oliver

township because it contains the unusually rich deposit of

hematite which has been worked for many years to supply

the blast furnace at Newport. The structure of the rocks
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here has been fully explained in the chapter on the iron

ores of the county, Chapter IV, page 91, above. It is

sufficient to remark that the ore occurs as usual in a thick

mass of white and black clay, occupying the place and per-

haps produced by the decay of the Marcellus limestone.

These ore works are more advantageously situated than any
others in the county that mine this bed. The distance to

the furnace is less than two miles, all down hill. Water is

sufficient for washing the ore and its extraction is easy.

The beds lie nearly vertical and the material is soft. The
quantity, however, to be washed is very large as the ore is

much scattered through the body of the clay, which is in

some places 15 or 20 feet in thickness.

The black shale is seen in but few places, and presents

no unusual feature.

The Hamilton lower shale beds form a long narrow val-

ley on the south side of the Buffalo hills extending across

the township. It is not cleared and needs no notice.

The Hamilton sandstone, (VIII.)

The Hamilton sandstone of Buffalo hills forms the only

rugged ridge in Oliver township, though that portion of

Middle ridge near Newport composed of the Chemung up-

per shale makes a very near approach to it in steepness and
roughness. The Hamilton sandstone enters the township

from Miller at the east and runs W. S. W. across the road

from Newport to Duncannon, where it crops out at the edge

of the wood. It crosses the township line in the narrows

and then returns, being thrown out by one of the northern

anticlines of Limestone ridge, reenters the township, and
again zigzagging westward passes out finally at the lower

end of the narrows where it is cut through by Inoculate

run. There are no features calling for remarks in this short

line. The sandstone shows the same characters as in Cen-

tre township, in the account of which full details concern-

ing it may be found. Its dip is very steep, about 75° N. N.

W. toward the southeast line, but it flattens down towards

Inoculate run to 25° or 30°. The steeper dip may be seen

between Newport and the Clouser Iron Works at the top
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of Limestone ridge where the road passes through or rather

over the Hamilton sandstone. The channel of the brook
can scarcely be called a gap, rising as it does to summit
level where the water, before it begins its journey down the

hill, is employed in washing the ore.

The Hamiltonfossil ore.

This belt of iron ore runs through the township immedi-
ately north of the Hamilton sandstone but I am not aware
that any has ever been taken out along its line of outcrop,

which is very near the edge of the woods for the most part

though in some places toward the eastern end it lies wrell

up in the wood. Its place may be found on the map by
marking the top of the Hamilton sandstone.

Several attempts have been made to open the bed but

little more has been done than to prove its presence along

the north side of the hill. It is certainly very thin in most

places and the probability is that if opened it would prove

lean and sandy.

The Hamilton Upper shale.

This band of shale crosses the township parallel to the

Hamilton sandstone. It crops out in the side of the road

leading from Newport to Duncannon, about one hundred

yards south of Mr. Harness house, and zigzagging like the

sandstone crosses the township line in the fields east of the

lower end of the narrows. It may be seen in Centre town-

ship on the Newport-New Bloomfield road near the top of

the hill rising from Inoculate run where it is very calca-

reous. The characteristic fossils of the Fenestella shale

may be found abundantly at both these outcrops.

The Genessee shale, (VIII.)

The w
2<><) feet of barren, whitening shale which I have con-

sidered t<> represent the Gtenessee of New York may be

found in their proper place between the Hamilton Upper

shale and the Portage shale. They crop out ;it the road-

side immediately over the Hamilton Upper shale.



11. OLIVER TOWNSHIP. F2
. 281

The Portage group, ( VIII.)

There are two good exposures of the Cardiola shale of

this group in Oliver township on the two roads leading-

south from Newport. On the road to the Clouser Iron Ore

Works it may be found on the hill north of Mr. Ramer's

house where most of the characteristic species may be ob-

tained. Another outcrop, where only the Portage-Chemung
sandstone and the topmost beds of the Portage are ex-

posed, is on the upper road to Baileysburg on the land of

Mr. Longacre.

The Chemung rocks, ( VIII.)

Two short outcrops of these rocks cross the township, one

in the north and another in the south. The former is

merely the margin of the line of outcrop that crosses Tus-

carora township and scarcely needs mention here. The
latter forms a very conspicuous object in the landscape.

Its eastern bluff overlooks Newport and forms a shelter

from west and northwest winds. It is a rough wooded ridge

washed on its southern face by the Little Buffalo which has

excavated a deep valley for itself in the soft material lying

between the Buffalo hills and Middle ridge. Once this ridge

was continuous with the hills on the eastern bank, but the

Juniata river has cut for itself a channel through the range.

It has been gradually working its way southeastward at

this point, and consequently the slope and flood-plain is on
the northwestern bank, while the southeastern consists of

hard rocks washed at their feet by the river, and from which
the water and the ice are yearly carrying away their tribute

towards the sea.

Middle ridge above mentioned overlooking Newport con-

sists in part of the hard and sandy Upper Chemung beds.

These in the north of Perry county are sufficiently hard to

form rough and wooded hills only inferior to those made
by the Hamilton sandstone. I have consequently in some
places used the term ''Middle Ridge rocks" as a synonym
for the Ur>per Chemung.
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Chemung-Catskill and Calsk/ll, {No. IX.)

The middle portion of Oliver township consists of a broad

exposure of the rocks of the Catskill group formed by the

union of the two outcrops on the north and south sides of

Buffalo and Berry's mountains, which meet at the west end
of the mountain and run out into Juniata township as a

broad open canoe-shaped trough rising into the air near the

township line. Along this wide open outcrop the Buffalo

winds along sometimes between low banks and at others

washing the feet of steep rugged cliffs as at the loop below

Milford. The beds of this formation are well exposed along

the bank of the river in the cuttings of the railway. The
hard sandstone beds of the lower part of the formation ex-

tend southward from Rope ferry at the northern side of the

trough, but are less jDrominent at their southern outcrop,

possibly in consequence of the inflow of the Buffalo.

The rocks of this group form as usual a rolling landscape

well suited for farm purposes, and with a fertile soil.
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12. Penn township.

The shape of the township is rudely triangular, with its

apex to the west about five miles distant from the river.

The measurements, however, would give no clue to its area,

which may be set down at about 18 square miles.

The physical features of Penn township are entirely due to

the presence and direction of thePocono Sandstone mount-
ain. Entering it from Dauphin county, which it crosses

under the name of Peter's or Fourth mountain, it runs to

the southwest then curves around and turning eastward at

the Horseshoe returns to the Susquehanna river, which it

crosses passing again into Dauphin county. It is in fact

the western extremity of the southern angle of the great

Pottsville coal basin which divides at its western end some-

thing like the tail of a fish. The northern extremity lies

in Buffalo township.

The outer slopes of the Cove mountain throw all the

waters coining from the west outside the township.

Sherman? s creek is thus compelled to skirt the northern

face of the mountain until it reaches the Susquehanna
below Duncannon.
Fishing creek, in the same manner, is compelled to flow

along the southern face. The district enclosed by the

mountain is drained by a small stream rising at the Horse

Shoe bend and receiving the waters from both slopes. This

district is peculiarly isolated from the rest of the county by
its physical conformation. Surrounded on two sides by
the mountain and on the third by the river, access to it is

very difficult. Two roads zigzag across the range to the

south from Rye township, and one enters from the north

through the gap of the Susquehanna and passes out at the

south by the same outlet. The Pennsylvania railway has

taken advantage of the same natural pathway to enter and
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leave the valley. These excepted, there is no practicable

road from the outside world into this secluded district,

which is, as it were, a little world by itself.

Cove mountain and Peters^ mountain are formed by the

outcropping edges of the Pocono sandstone above men-

tioned which descends on the north and passing under the

red shale at a depth of about 1000 feet rises again to the

south. The beds of sandstone in the northern side of the

syncline dip sharply to the southeast, in the southern side

they are nearly vertical, and at the eastern end of the range

are overthrown so as to dip at 5° to 10° to the south. The
sandstone is about 2000 feet thick, and owing to this and
its great hardness the mountains composed of it take rank

among the first in the county, rivaling those formed by the

Medina and Oneida sandstones.

The slopes of the mountain are steep and wooded on both

sides, and for the most part covered with the wreckage of

the sandstone which is especially abundant and heavy near

the Susquehanna gap.

Tlie Chemung- Catskill, and Catskill, No. IX.

The northern portion of Penn township consists of the

Catskill sandstone dipping for the most part to the south-

east but containing several indistinct folds which run in

from the opposite side of the river. The area of red rocks

exposed in the township is consequently very large and
their thickness amounts to about 6000 feet.

The Catskill rocks here resemble those in other parts of

the county, as described in the general report. The lower

portions or passage beds have proved, however, more inter-

esting than at any other similar exposure. Here occurs the

richly fossiliferous horizon which has yielded the fossils of

which an account may be found in the volume on the

palaeontology and the stratigrajmical details of which are

given below.

The base of the Chemung-Catskill rocks lies in Wheat-
field township, and the line separating it from the Chemung
may be drawn more or less indistinctly across from the Ju-

niata river about half a mile south of Losli's run to the
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Little Juniata about half a mile north of King's mill and
thence in the same direction southwestward, but it nowhere
enters Penn township. The lowest fossiliferous layer in

the group now under consideration which is found in the

township is the remarkable Kingsmill sandstone of this

report, which crosses near the northern line and is well ex-

posed between King's mill and Linton's hill. The sections

given herewith are found in the northern part of the town-

ship and most be considered together though the former

really belongs to Wheatfield township. It is, however,

placed here to avoid the separation of what are in reality

only the lower and upper parts of the same section. This

is the only instance I have met with of fossiliferous shales

and limestones above the Kingsmill sandstone or base of

the true Catskill. This exposure is only made by the re-

cent cutting of a new road and possibly had a similar op-

portunity existed elsewhere similar beds might have been

displayed.

All the beds of the Linton's Hill section (see page 290)

lie beneath those of the Kingsmill section described below,

on page 289.

The peculiar sandstone bed with its crowded Lamelli-

branch casts at the top of the Linton's Hill section appears

near King's mill, and is there evidently many feet below

the base of the Kingsmill section, probably 200 to 300 feet

below it. By combining the two sections and including the

space between them (200 ? feet,) the space between the base

of the lower section and the lowest layers of the Chemung-
Catskill (50 feet ?) and the space to the thin coal seam in

the Dellville sandstone lying above the top of the higher

section, (about 80 feet,) we obtain a section of the Lower
Catskill and Chemung-Catskill rocks about 1300 feet.

The Kinr/smill section.

The following beds are exposed by a side cutting on a

road running nearly X. W. and S. E. made about twelve

months ago, and on the N. E. side of the road. At the S.

E. end or top of the section, where the cutting begins, near

the little run, the rocks dip 40° S. 20° E.:
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Kingsmill section, {Lower Catskill, IX.)

Dell ville green sandstone with thin coaly layer, 20 f G"

Space concealed, 60' 0"

Red shale and sandstone,
,

7' 0"

Green shale, no fossils seen, .... 1' 9"

Red sandstone and shale, 3' 6"

Green shale, 1' 0"

Red sandstone, 1' 0"

Green shale, 4' 6"

Red shaiestone, 0' 6"

Green sandstone, 9' 0"

No.9. Green shale, fossils seen, 5' 0''

Red sandstone and shale, 7 6"

Green shale, 4' 0"

Red shales with a thin green bed, 78' 0"

Red sandstone in thin beds, 12' 0''

No. 8. Green sandstone, hard, thin bedded, 2' 6"

11 " with plants, 0' 6"

Green sandy shales.

Red shale, 0' 8"

No. 7. Greenish yellow shales, fossils, 2' 6"

Red shales,
,

20' 0"

No. 6. Green shales, fossils, .
0' 5"

No. 5. Bluish limestone shales, fossils, (Spirifer disjuncta,) . . 0'
2''

No. 4. Bluish limestone, fossils, 0' 5"

Green sandy bed, 0' 5"

Red sandstone with some red shale marked with green

spots and blotches.

Solid red sandstone, 4' 0"

Red shales and thin red shalestones with some thin slightly

micaceous sandstones, 89' 0"

No. 3. Coprolite (?) bed, green sandstone, 0' 3"

Red sandstone, 3' 0"

No. 2. Thin bed, (fish scales,) Fish bed.

Micaceous red sandstone, 2' 0''

No. 1. Thin bed with fish scales.

Red shales and shalestones, 44' 0"

Dip 350 S. 30° E.

Green shales, .
11' 0"

Red shales and shalestones with some green beds, .... 43' 0"

Green sandy shales, 11' 0"

Red shale and shaiestone, 21' 0"

No. 0. Yellow sandy bed with plants, 0' 6"

Red shales and shalestones, 59' 0"

Green shaiestone, 10' 0"

Base. Red sandy shalestones and shale with thin solid beds, . .
13' 0'

'

Dip S. 20O E. 553' 0"

19 F9
.

i
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Linton's Hill section, (Catslcill-Chemung.)

(Along the road between Mr. Reed s house and the cross-

roads, and one mile west of King* s mill.
)

Solid -white and yellow sandstone, (exposed almost at the

cross-roads,) partly soft and crumbling, partly hard and
like quartzite. In this bed are layers of casts of fossil

lamellibranchs, &c, in lenticular beds, irregular but nu-

merous, ... ... 10' 0''

Kingsmili sandstone, brown, thin-bedded sandstone, not

well shown at and near cross-roads, . .... 45' 0"

Space covered but probably same as next below, 26' 0"

Yellow shale with thin brown sandstone, 90' 0"

Green shale weathering yellow, 7' 6"

Brown shale, 15' 0"

Greenish yellow shale, 5' 0"

Brown shale-stone, 25' 0"

Brown rusty bed with Sp. mesostrialis, 1' 0"

Brown shale-stone and shale, 6' 4''

Yellow shales ? mostly covered, 75'

Soft brown sandstone, 5' 0"

Yellow shale, 50' 0"

Red shale, 1' 3"

Yellow shale, 1' 3"

Bed shale, 24' 0"

Yellow shale, 15' 0"

Red shales, 57' 6"

Red shale, 13' 5"

Yellowish green shales, 3' 6''

Thin red sandy shale with fish scales.

Red shale, 10' 0"

Red shaly sandstone crossing the road in ledges and full of

scales of fish, 3"

Red shale, 20 6"

Yellow shale, 15' 0"

Red shale opposite Mr. Reed's house and about 200 feet

horizontally from limit of red shales=36 feet vertically, . 50' 0"

557' 0"

The Kingsmili section which, exhibits nearly 500 feet in

vertical thickness of the Catskill group, and nine different

beds containing animal fossils.

In No. 9, the uppermost, I could not obtain any, owing

to the scanty material, but saw them in the rock.

In No. 7 a greenish yellow, soft shale, much weathered

are numerous but indistinct small organic remains, not re-

cognized.

^
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No. 6 also consists of a green shale with Lamellibranch

shells.

No. 5 is a thin bed of limestone weathering to a soft rusty

mass and full of Brachiopods and Lamellibranchs, often in

a fair state of preservation, Sp. dlsjuncta very small.

No. 4 is only a repetition of No. 5 in mineral composition,

being a limestone from which the water has partly removed
the lime, leaving a similar dark rusty mass. It contains

immense numbers of two species of Beyrichia, showing
white on the weathered stone, but difficult of detection in

the blue limestone core.

No. 3 is a green, soft, sandy shale rubbly in texture and
containing numerous small nodules or concretions, which
from their appearance would be taken for phosphatic copro-

lites, but an examination by Mr. A. S. McCreath gave a
very small proportion of phosphoric acid.

No. 2 is the Upper Fish bed, a thin layer on a surface of

red shales composed of the scales of Holoptychius f and
Bothriolepis. These two are probably one species of

Holoptychius.

No. 1, about 2 feet below No. 2, consists of similar ma-
terial with the same remains.

Two beds containing plants occur in the section. One
near the base of the section shows the usual "plant rags "

occurring in so many horizons in the Devonian here.

Another near the top of the section shows similar remains.

The Kingsmill sandstone consists of a white or yellow-

ish sandstone perfectly honeycombed with casts of Lamelli-

branch shells, among which Schizodus rhombeus, Hall, is

the most abundant. It has accumulated here in immense
numbers, washed up on the beach or on a sand-bar in the

ancient ocean. They were evidently dead and drifted shells

for I have never seen two valves together or in their natural

position.

The stony ridge, formed by the outcrop of the Kingsmill

sandstone wherever it occurs or can be traced in the county,

continues west and east from this point. It reappears on

Mr. G. Brunner's land also about a mile to the eastward, and
passes very near the head of the great loop on Sherman's
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creek. It continues into Carroll township, in the report on

which ;uid in the general account of the county will be

found, more details on this interesting stratum.

The Pocono sandstone, No. X.

The outcrop of this hard and massive sandstone forms

a rampart around the cove, about 1000 feet high, with a

level and unbroken crest ; sweeping from near Duncannon
first southwest for four miles ; then turning and running in

a straight line back eight miles to the Susquehanna.

This Horse Shoe Bend, as it is called, affords one of the

most beautiful views in the county, the mountains clad

witli wood from base to summit forming a green back-

ground to the river scenery.

Pocono sandstone coal bed at Duncannon.

About six years ago a tunnel was driven about 200 feet

into the cove mountain by Mr. John Foose of Duncannon
directly across the strata, here dipping steeply southward.

At about 150 feet from the entrance a bed of shale was

cut about ten feet thick, containing two seams of coal

—

the upper about ten inches, the lower about thirty inches

thick—separated by two feet of black shale. Two feet of

black shale covered the upper coal.

The coal occurs in small pieces and is much crashed and

slickensided. It would, I think, come out in pueces seldom

exceeding a pound or two in weight. A specimen from this

seam or from another to be noticed below was analysed at

Harrisburg some years ago by Mr. A. S. McCreath, with

the following results

:

Volatile matter, 14.38

Fixed oarbon, 48.28

Sulphur, 32

Ash, 30.44

li i- easy to see from the high proportion of ash that the

conl is of very low grade. I add for comparison an analysis

of the Lykens Valley coal made by the same chemist:
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Volatile matter, 8. 83

Fixed carbon, 78. 83

Sulphur, 67

Asb* 9. 39

Nothing further need be said concerning this coal. The
facts speak for themselves. Nor is there any probability

that results appreciably different would be yielded by the

other two seams which accompany this and may, like it, be

traced along the mountain by the slight terraces at their

outcrops.

The Maucli Chunk red shale, JYo. XI.

This red shale occupies the whole trough or basin of the

cove. Its beds dip regularly from the mountain on both

sides, and become nearly horizontal along the middle line

of the syncline. Its decay affords good farming land, and
the cove, sheltered as it is from winds by the mountain
ranges which almost surround it, is one of the best farming

districts in the county.

Some of the beds of the Mauch Chunk red shale are cal-

careous enough to render the water hard.

Iron ore.

A thin bed of poor nodular iron ore accompanies one of

the coaly layers in the Pocono sandstone. Specimens of

the nodules have been analysed, and the percentage of phos-

phorus is so high as to suggest a coprolitic origin.

The great weight and yellow rusty color of the fragments

of rock (dolerite) along the lines of the trap-dykes (described

below) have deceived people into believing that they were

masses of iron ore, and attempts have even been made to

open mines upon the trap. But, of course, the material

was rejected by iron-makers. Trap is not iron ore, although
grains of magnetic iron are scattered through it.

The trap-dykes of the Cove.

Trap-dykes are ancient cracks in the earth filled from be-

low by lava which has hardened into rock. They must be
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of meat depth, for they can be traced along the present sur-

face of the earth for a great distance. The trap-dyke de-

scribed by Dr. Prazer, in his report on Lancaster
f
county,

runs in a nearly straight line (N. E.) forty miles. Many
others exist in Adams, York, Lancaster, Dauphin, Lebanon,

Berks, Chester, Delaware, Montgomery, and Bucks coun-

ties, and in middle and northern New Jersey, southern New
York, and New England.

The most remarkable of them all starts in the South Mount-
ains, and runs in a nearly straight line across Cumberland
county (between Mechanicsburg and Carlisle) to the Perry

county line, on the crest of the Blue mountain, two miles

east of Sterritt's gap.*

The description of the dyke, on page 366, of Vol. I of

this "Geology of Pennsylvania," is erroneous in several

important particulars. It reads as follows :

—

"This dyke crosses Cumberland valley and cuts through

the Blue mountains 2 miles east of Sterrett's gap. It

crosses Fishing Creek valley and the Cove mountain bear-

ing N. 10° E., where it forms a low ridge separating the

waters of Fishing creek from those of Shermans creek.

"The dyke next crosses the Cove where its loose frag-

ments are strewed over the surface to a great extent. The
point where the dyke cuts the northern ridge of Cove
mountain is not visible but we find the mass J mile north

of Petersburg, (Duncannon,) where, with a bearing of N.

* Dr. A.. A. Henderson, assistant geologist on the first survey, in 1849, sup-

jm)sc(1 that the dyke here entering his district extended to the Juniata and be-

yond the Susquehanna into Dauphin county, 30 miles from its southern end

at the Boiling Spring, on the Yellow Breeches creek, in Cumberland county.

This is evidently not the real southern end of this dyke. It undoubtedly
continues southward through the South Mountain rocks into York county,

and joins the trap-dykes north of Petersburg, for Mr. A. E. Lehman, assistant

geologist on the second survey, has found traces of it in the wooded parts of

the mountain.
It is I >ut justice to Dr. Henderson, who was one of the best geologists of his

day, and to whom we owe our first accurate knowledge of the complicated

structure of Perry, Juniata and Mifflin counties, to say that he could only

with great difficulty at that early day trace the line of the dyke upon his map 5

and the line which ho laid down on his map was transferred to the Geological

Map of Pennsylvania, made by me in 1842, and published by Professor

Rogers in the Atlas to his Final Report, in 1858. [J. P. L.]
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30° E., we trace it for many miles. It reaches the Juniata

1^ miles above the head of Duncan's island where it can be

seen well exposed on the turnpike. From the Juniata it is

traceable to the Susquehanna where it appears immediately

below Montgomery's Ferry. It cuts the Half Falls mount-

ain a mile from its northeast extremity.

"Where the trap-rock comes in contact with red shale

the shale is indurated and altered to a dark brown and pur-

plish color.
k 'The surface of the dyke is from 60 to 120 feet wide,

though the actual thickness of the intrusive wall of rock

beneath the surface is probably much less.''

"From the Blue mountain to the point where it reaches

the Susquehanna its length is 15 miles, but it crosses the

river and passes into Lykens valley."

In Cumberland county there is in fact but one dyke
crossing the Great valley ; and this dyke is so conspicuous

a landmark that it has been adopted as the boundary line

between four townships : Silver Spring and Monroe on the

eastern, and Middlesex and South Middleton on the western

side of it.

But in Perry county the crust of the globe was cracked

not merely along one line, as the old map represents it, but

along several lines, each of which produced a separate trap-

dyke.

On the township maps of Penn (Plate XXX) and of Rye
(Plate XXXIII; I have drawn the lines of four trap-dykes

-ing the Cove, and its bounding mountains, one of which
is much longer than the other three, and extends northward,

through Wheatfield, bevond the head of Duncan's island.

Plate XLV.
There is another dyke in Watts (see Plate XLIY » which

is almost in exact line with the course of the long dyke in

Penn, before it makes its bend, a mile north of Duncannon,
and this is what deceived Dr. Henderson into supposing
that there was but one long dyke, the whole length of 30

miles.

I shall describe the four dykes in Perry county under
four special names

:
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(1.) The Great Horseshoe dyke, Ironstone ridge, or Cum-
berland county dyke.

(2.) The Little Horseshoe dyke, next, east of, near and
parallel to the great dyke.

(3.) The West Duncannon dyke; and

(4.) The East Duncannon dyke, next, east of, near and
parallel to it.

The two Horseshoe dykes run south across Rye township,

and will be also described in the geology of that township.

The West Duncannon dyke will also be noticed in the

geology of Wheatfield and Watts towmships ; but the East

Duncannon dyke is confined to Penn township.

(1.) The Great Horseshoe dyke, Ironstone ridge, or Cum-
berland Valley dyke.

The line of this dyke may be detected by loose fragments

on the south side of Peter's mountain about f/wo and a

west of the river and between the highest terrace and the

summit of the mountain.

Its course is plainly indicated down the slope by the same
evidence from terrace to terrace, with a bearing of S. 10° W.
into the Cove at the foot of the Horseshoe and almost to

the creek.

Along this part of its course it appears to be the widest

of all the dykes in the Cove, but just before it reaches the

creek it suddenly and markedly increases and assumes com-

paratively gigantic proportions, admirably displaying both

the trap and the accompanying rocks altered by contact

with it.

The sandy beds of the Mauch Chunk Red shales (XI,)

which are here cut through are changed to a dark brown

and chocolate colored material; the red shales themselves

are in some places burnt into a mass resembling half made
brick, but cot usually much hardened. Some tine shale

beds, however, have been SO much changed that they are

almost as tough and hard as the trap itself.

This change in the appearance of the rocks at this point

has led to considerable excavation in the belief that the
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dark, soft, sandy shale beds contained copper—a belief for

which there is of course not the slightest foundation. But
the excavation serves to make very plain the striking de-

velopment of the dyke at this point. From being a dyke
very much resembling the other three—perhaps rather

larger—it suddenly enlarges and becomes nearly 200 feet

from side to side. The bed of the Cove creek and the flat,

marshy ground alongside of it, overgrown with a thicket of

laurel, in some places impenetrable, is thickly bestrewn

with massive blocks of the dyke up to half a ton in weight.

How far this display continues through the wood I cannot

say nor to what height it rises on the north flank of Cove
mountain.

The bearing of this dyke is S. 10° W.

(2.) The Little Horse Shoe dyke.

About a quarter of a mile east of the great Horse Shoe
dyke, another parallel line of fragments can be found high

up the south slope of Peters' mountain, in fact upon the

highest terrace.

Its first appearance, so far as I am aware, is at an old

shaft sunk some years ago under the impression that the

trap dyke carried an ore vein. The shaft was sunk to a

depth of about 25 feet, and at the depth of about 22 feet

many blocks of the hard, tough, dolerite (trap rock) were

thrown out.

This is the most northerly indication of this dyke that I

have seen in the cove. Hence, it may be followed at inter-

vals, southward down the slope of Peters' mountain, form-

ing an almost continuous line through the thickets to the

cleared land in the cove below, where it crosses first a field

and then the road leading west into the woods of the Horse
Shoe, and is lost to view at the creek, where a large meadow
is almost ruined by the number of blocks which lie scat-

tered about upon it.

Beyond the creek no one, so far as I can learn, has suc-

ceeded in tracing it, so that it probably does not rise so

high on the Cove mountain as it does on Peters' mountain.
I have no means of estimating the breadth of the dyke
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but judge it not to exceed 6 or 8 feet. Its bearing is, as

nearly as I could ascertain it, south 10° west.

(3.) The West Duncannon dyke.

Half way between the head of the cove and the river, and
near the foot of Peters' mountain, a range of trap can be
readily traced. It crosses Cove creek close by an old saw-

mill pond, now dry, and then shows in a byway on the

north side of the main turnpike road. Following it over a

field it is seen very plainly in the bank, and then runs along

keeping parallel with the same road as far as the foot of the

Cove mountain.

In front of the farm-house which stands at this point is a

well sunk exactly on the line of the dyke. Mr. J. M.

White, who sank this well, informed me that he passed

through the dyke, and that it is not vertical, but pitches to

the w^est, at an angle of about 45°. The greater part of the

well was sunk in the red shale, the dyke being left at a

depth of about 8 feet. It measures here only about 6 or 8

feet, and consists of a number of loose blocks embedded in

the red clay—the product of their own decomposition.

In the neighboring field a pit was dug to examine the dyke

which gave the same results.

Crossing the road at this point the dyke can be traced

about 100 yards further through the orchard into the wood

where all traces of it are lost, nor has any one, to my knowl-

edge, ever seen it higher on the hill.

(4..) The East Duncannon dyke.

Aboutthree quartersof a milefurther easta trap-dyke may
be seen in the roadside about J mile south of the mouth of

Sherman's creek. Thence it has been traced up the hillside,

where its outcrop lias been followed, in a vain search for

iron ore, to the top, but not to the crest of the mountain.

Tin- dyke euts through it near the brow overlooking the

river.

It continues on the same course, S. 80° W., down the

slop.* of Peters
1 mountain into the cove, and maybe fol-
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lowed by the color of the soil and the loose blocks lying

about across the fields to the main road up the cove, which

road it crosses just east of a farm-house.

Running on thence with the same bearing, it may be seen

alongside of the road (which here turns to the south-south-

west) for about 200 yards, where crosses a lane running off

at the next angle in the road. Here its presence is marked
by the usual red clay and bowlders. Beyond this point I

have not traced it.

This set of parallel dykes in the cove constitutes a dis-

tinct and interesting feature in its geology. Ranging across

it from mountain to mountain, like four walls, they divide

it into five separate portions, and were they all as heavy as

the last mentioned, would form serious barriers to commu-
nication, and difficulties in the way of the farmer. As they

are it is often a task of great labor to dig out and carry

away the fragments from the fields and pile them up at the

roadsides where their subangular form and rusty color

make them conspicuous objects to the passer by.

They all consist of the same tough, hard dolerite, show-

ing some but very little variation in composition and fine-

ness at different places.

The most remarkable thing about these dykes is this :

—

Not one of them has ever been detected at the top of either

of the two mountains ; the East Duncannon and Great

Horseshoe dykes alone rising above the highest terrace, so

far as known. The West Duncannon dyke does not appear
to rise into the mountain at all, its exposure ceasing sharply

at the foot. It is not however impossible that further ex-

amination may modify this assertion which is based on neg-

ative evidence only.

The trap-dykes north of the Cove.

The West Duncannon dyke is the only one of the Cove
dykes which exists to my knowledge north of Peters'

mountain and west of the Juniata river. 1 can most easily

describe it by beginning at its northern end.

Its first appearance is on the turnpike road about one
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mile south of Losh's Run Station on the Pennsylvania rail-

way.

Its next appearance, so far as I am aware, is on the road

leading west from the Aqueduct.
There is no trouble in following it from this point by an

almost uninterrupted series of exposures to Duncannon.
Its course is marked by the red color of the soil, for a mile

due south, across iields, to the road running west from the

railway station at Juniata bridge.

Here a pit was sunk some years ago in quest of ore on the

western edge of the dyke, to a depth of about 25 feet. A
drift was then run for 6 feet into it in the attempt to pene-

trate it. This made its thickness upwards of twelve feet.

The same discolored sandy shales were thrown out here as

in the Cove.

At this point the direction of the dyke suddenly changes
;

but a thin vein of trap appears to continue nearly on its

former course, as indicated by an occasional trap pebble in

the low ground. Such pebbles have been found in the run

close by the place where the change occurs, near the grist

mill west of Duncannon, and again at a short distance behind

the nail factor\r
. These are sufficient to indicate a faint con-

tinuation of the dyke in its former direction as far as to the

north foot of Peters' mountain. An examination of the

ma}) will show that it is on the line of dyke No. 3 in the

Cove, before described.

But the main mass of the dyke suddenly bears away at

S. 30° E. down a slope, across a field, passing under a

house (as shown when the cellar was dug) and so reaching

the river

It has not been seen in the bed of the river ; but on the

opposite or eastern river bank, opposite the mouth of Sher-

man's creek, and exactly on the right course, what is prob-

ably the same dyke is displayed in a cutting of the North

Centra] railway. This exposure gives an opportunity of

measuring the thickness of the dyke, which is about 50

feet. It dors not appear to rise to the surface; and the

locks on both sides are altered as in the case of the Great

Horseshoe dyke in the Cove.

I
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The geological age of the {nip-dykes.

Not one of these dykes is yet known to appear upon the

very summit of either Peters' or the Cove mountain. The
great Horse Shoe dyke ranges highest, running, as has been

shown, up to the topmost terrace of Peters' mountain on

its southern flank. This failure of the dykes to appear at

the summit proves the mountains to be older than the

dykes.

Now since the Triassic red sandstone of York county is

cut by numerous similar dykes with which these Perry

county dykes seem to be connected, they must be not only

later than the coal measures, but of later age than the Trias
;

but as no such dykes are known in the Cretaceous beds of

the Atlantic seaboard, our dykes must be older than the

Cretaceous age.

Nature of these Trap-rocJcs.

The trap of Perry county is a hard, very tough, dark,

heavy and fine-grained dolerite containing grains of mag-
netic iron ore disseminated through the mass, readily dis-

coverable by crushing a small piece with the hammer and ap-

plying a magnet when the magnetite immediately clings to

it. The presence of this material is partly the cause of the

decay which takes place at the surface of the trap. Under
the action of moisture the magnetite becomes rusty and
passes into brown hematite. The outer layer of stone is

softened and changes color to a rusty yellow. This outside

layer scales off and the process is repeated upon the new
surface thus exposed. In this way from year to year a red

clay soil is produced, by the disintegration of the other.mate-

rials of the rock, felspar and hornblende, colored by the iron

oxide. In consequence of the abundance of this red clay

along the course of the trap it is usually called by the resi-

dents of the neighborhood "iron ore," or "magnetic ore

rock." But it is not likely that any merchantable iron ore

will be found along the lines of these dykes.
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13. Bye township.

This township occupies the southeastern corner of the

county. It is long and narrow, consisting for the most part

of two valleys with their containing ridges. The crest of

Cove mountain forms its boundary on the north and that

of the Blue mountain, an extension of the Kittatinny

range, on the south. The Susquehanna river washes its

eastern margin, and a nearly north-south line from the great

bend of Cove mountain limits it on the west. The narrow

Polecat valley extends along its whole length from east to

west between the Blue mountain and a range lying to the

north of it called Little mountain. A broad open vale oc-

cupies the middle of the township between this range and
the Cove mountain. Its length and breadth are 11 and 3

miles respectively, making its area about 33 square miles.

Only one of these three vales is wide enough to afford

sufficient gathering ground to maintain a stream of any im-

portance. Fishing creek drains the middle of the township,

receiving its waters from the slopes to north and south, and
delivering them into the Susquehanna below Marysville.

The western end of the township is drained by a small

stream which falls into Sherman's creek in Carroll township.

The geological structure of Rye township requires a few

words of comment. In one respect it is unique in the

county. Several groups of rocks elsewhere continuous here

fail and disappear. There is a great gap in the geological

history which must be filled up from other places. The
record is here very imperfect. Long ages passed by and
left no imprint of their passage. It is even probable that

they destroyed some of the records that had previously been

deposited.

The red sandstone and shale of the Onondaga group were

laid down over the whole surface of Perry county, and over
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nearly the whole county there followed in regular succes-

sion the Lower Helderberg limestone and Hint shales, the

Oriskany sandstone, the Marcellus shale and limestone, the

Iron ore, the Marcellus black shale, and the Hamilton lower

shale amounting in all to a thickness of 600-1000 feet. But
in the east of Rye township this order is interrupted. The
Lower Helderberg limestone and shale, the Oriskany sand-

stone, the Marcellus shale and limestone, the Marcellus iron

ore, and the Marcellus black shale, and the Hamilton lower

shale are all absent, and the Hamilton sandstone rests di-

rectly upon the Onondaga red shale.

This fact has great geological significance. The only

measure which we possess of the lapse of geological time in

Perry county is the thickness of the rocks that were de-

posited as that time passed by. Where the rocks are thick

we infer, other things being equal, that time was long ; where*

they are thin, the contrary. Where there are no rocks it

would, therefore, seem fair to infer that no time elapsed.

But wre are precluded from doing this by the occurrence of

rocks in other townships of the county which must be placed

in this interval. Plate XXXIV, page 302, Fig. 2, is meant
to show the missing formations in Rye township :

—
In other townships. In Rye townshtp.

Catskill. Catskill.

Chemung. Chemung.
Portage. Portage.

Genessee. Genessee.

Hamilton Upper shale. Hamilton Upper shale.

Hamilton Lower shale, Wanting.
Marcellus black shale, ")

Marcellus iron ore, „. ,.

„ > Wanting.
Marcellus limestone,

Marcellus shale, J

Ijower Helderberg shale and limestone, . Wanting.

Onondaga.

The five bracketed together being thin, are represented

by one layer in the section.

The question naturally follows : Why were these strata

not de|)osited in Rye township as elsewhere ? And geology

has but one answer : This part of the county was above sea-

level during some portion of that interval. This is the geo-

20 F\
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logical interpretation of the absence of a stratum, if that

Stratum occurs in close neighborhood to the place.

Wherever the sea exists there sediment is deposited, and
there is no reason to doubt that the same was true in the

past. Consequently the inference is logical that wherever

sediment was not deposited there was dry land. We thus

come to the conclusion that Rye township was above or

nearly above sea-level duringpart of the interval that elapsed

between the close of the deposition of the Onondaga shale

and the commencement of the deposition of the Hamilton
sandstone which lies upon it. This is the earliest glimpse

of land revealed in the county.*

Here is evidence of one of those changes of margin and
level to which allusion was made in the chapter on the

early geological history of Perry county, one of those fluc-

tuations to which the palaeozoic ocean of North America
was subject in consequence of variation in the rate of de-

pression and deposition. By this variation Rye township

was temporarily raised above the water-level, and other

changes, now to be mentioned, were induced.

After what has been already said on the subject of ero-

sion no proof will be needed of the assertion that if Rye
township was above water at the time in question some part

of the surface must have been washed off. The amount we
have at present no means of determining. Now an exami-

nation of the ground has shown that over such part of the

township as allows an opportunity for inspection the Onon-

daga gray shale and some part of the Onondaga variegated

shale are absent. This is the case in the section at Marys-

ville, as will be detailed below. Only a part, and that the

lowest part, of the Onondaga variegated shale is there

present.

The question then arises,
u Were the Upper Onondaga

variegated shales and the gray shale ever deposited here or

have they been since removed V ' The question is very diffi-

cult to answer. But judging from the facts that have been

This was written before I had proved the absence of the Corniferous lime-

stone over the whole county, whereby an earlier land surface was demon-
strated.

»



13. RYE TOWNSHIP. F 2

. 307

obtained it appears probable that these shales once existed

in full mass and that they were afterwards eroded. Careful

and minute examination of the beds in the Polecat valley

can alone remove all doubt and such examination will require

more time than could now be afforded. On the result de-

per ds the decision whether Rye township was really elevated

above the sea at the time in question or existed as a low

sand bank washed and often covered by the waves. It may,

however, be safely asserted that whether dry or only a salt

marsh it lay so low that the erosion from its surface was

not great or rapid. Its comparatively small amount war-

rants another inference—that Rye township was above the

sea only during part of the interval in question, that is, the

interval that elapsed from the deposition of the Onondaga
variegated shale to that of the Hamilton sandstone. If, as

maintained above, the gray shales were deposited, the town-

ship must have been below sea level at the time. It must
then have risen to or above that level and remained so while

they were destroyed. Furthermore their destruction must
have occupied the whole lapse of time until it again sub-

sided, that is the whole interval during which the missing

rocks were deposited elsewhere. Now as the thickness of the

Onondaga shale removed cannot be estimated at more than

300 or 400 feet, and as the material was doubtless as soft as

it is now it is evident that erosion was not violent—an in-

direct proof moreover that the land was low because erosion

increases at a high rate with elevation.

It follows, therefore, that the dry or nearly dry area in

Rye township only existed during the latter part of the

time represented by the gap above pointed out in the geo-

logical record. For to maintain that the ground was dry

during the w7hole interval would be, as shown above, to

maintain that the forces of erosion did nothing—that they

were in abeyance—a geological absurdity. We may then

divide the interval into two equal parts and assume that

the work of erosion during the latter half of the time pro-

ceeded as fast as the work of deposition during the former.

We then reach the intelligible and defensible position that

Rye township was above the sea during the latter half of
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the time required for the deposition of the following strata

in its neighborhood

:

Hamilton lower shale,

Marcellus black shale,

" iron ore,

" limestone,

" shale and ore,

Oriskany sandstone,

Lower Helderberg flint shale,
" " shaly limestone,
u " limestone,

in all about 1000 feet of rocks. We cannot yet turn this

date in years, but on the basis assumed above we can make
the duration of the dry land equal to that required to erode

and destroy the lower four hundred feet of strata (Onondaga
shale) deposited during a preceding period.

It is not necessary for our purpose to maintain any spe-

cial cause for the elevation of the land at this place. The
continued but probably intermittent subsidence now uni-

versally admitted during the deposition of the pala?ozoic

rocks of Pennsylvania is sufficient. Dry land is as easily

produced by a subsidence of the sea as by an elevation of

the land. If the bottom of the sea in the district lying un-

der the present Appalachian region slowly subsided, its bor-

der would be left dry. We have but to place Rye town-

ship on the southeastern side of the subsiding area to ac-

count for its relative elevation without improbability or dif-

ficulty.

It is of course impossible in the present imperfect state of

our knowledge of the geology of this part of Pennsylvania to

determine exactly where the boundary between sea and land

at that distant epoch should be drawn. We do not know
where the missing beds begin to appear, or where the drain-

age went during the time of elevation. But facts connected

with the overlying deposits in this district suggest some

farther possibilities which must now be considered. What-

ever doubt may exist regarding the limits of the Onondaga

shales there is none in regard to those of the other group.

As shown in the diagram and detailed in the pages of the
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township report, each of those beds successively overlaps

that below it until the last—the Hamilton lower shale

—

almost, and perhaps quite, reaches the southeastern part of

the township, though if it there exists it is exceedingly thin.

This regular overlap indicates their deposition against a sub-

siding shore, up which they rose successively higher and
higher until at length the land sank below the sea level and
the Hamilton sandstone was deposited over all.

. The Lower Helderberg limestone as shown on the map
thins away eastward from Oak Grove Furnace until it totally

disappears before reaching Sterrett
7

s gap. The conspicuous

ridge which it forms in Carroll township gradually sinks

until no trace of it can be seen.
#
But the Lower Helderberg

group can be traced by its Hint beds nearly to the gap, and
about the same place the last relics of the Oriskany sand-

stone appear. Careful examination shows that the lower

beds of the limestone are first lost, and the highest, the

flint-beds, persist farthest. Beyond these, eastward, the

Lower Hamilton shale alone exists. All these rocks were

consequently deposited during submergence, and for this

reason the destruction of the upper part of the Onondaga
shale was given above as the only memorial of the period

of elevation.

This subsidence bringing the whole township again below

the sea, and amounting to about 1000 feet, measured by the

thickness of the missing beds was not improbably the means
of so changing the drainage of the adjoining district as to

bring on the next stage in the history of the township.

After this temporary emergence, Rye township sank
again beneath the waters, and over its whole surface was
laid down the massive bed of Hamilton sandstone, here 800

feet thick. This deposit indicates another important change

in the history of the district. The Hamilton sandstone is

a formation peculiar to this j>art of the State. The Hamil-

ton group in New York and in Northern Pennsylvania con-

sists entirely of soft material, shales and thin sandstones,

the latter not abundant. But in Perry and the adjoining

counties there is interbedded witli these shales a heavy,

hard, coarse sandstone spread out like a fan and thickening
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from every point in its edge to the centre. It is thin at

Selinsgrove and in Juniata county, and in the northwest of

Perry county. In all these directions the sand is gradually

replaced by shale.

Rye township, or rather tire southeastern portion of Rye
township, is the locality towards which the Hamilton sand-

stone gradually thickens, and consequently the nearest

point, at least in Rye township, to the source of the sand.

Where then was this source \ We have no right to infer

that the original limit of the Hamilton sandstone was at

the place of its present greatest thickness. On the con-

trary, we must assume its former southward extension for

some miles at least. But it is reasonable to infer that that

extension will follow the same laws as the existing mass, and
we may, therefore, believe that the source of this sediment

lay towards the south
;
possibty the mouth of some great

river, draining a continental area now imperfectly repre-

sented by the Azoic country of southern and southeastern

Pennsylvania.

[The outcrop of the Hamilton sandstone crosses the Sus-

quehanna river and runs through Dauphin, Lebanon, and
Schuylkill counties. The failure of the deposits below it

is also a remarkable feature in those counties, as well as in

Perry county. It could not be expected that the true cause

of a phenomenon, so extensive in its range, and impossible

to observe south of the line of the Blue mountain, should

be satisfactorily explained at the west end of its area,

namely in Rye township, Perry county. But the facts de-

scribed in this report make an important addition to our

imperfect knowledge of the subject.—J. P. L.]

The Medina sandstone, No. IV.

This sandstone makes but small show in the township,

in this pari of the county it is thin, not exceeding about

loo feet, and the line is drawn so as to throw almost the

whole of it into Cumberland county. Its vertical beds

(slightly overthrown to the north) are exposed on the rail-

way below Marysville,and may be followed along the south

of the Blue mountain.
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The ridge of this mountain differs in a striking manner

from that of Tuscarora. The latter exhibits an even, un-

broken line against the sky. The former consists of a suc-

cession of hummocks with lower places, or notches, between

them.

It consists of two vertical walls, the Medina sandstone

and the Iron sandstone of the Clinton group, neither of

which is very massive. Between these retaining walls is

confined about 500 feet of soft material—the Clinton lower

green shale. Consequently the Blue mountain affords in

many places a broad Hat top of cultivable land, as at

Sterrett's gap, buttressed on the north by the thin Iron

sandstone, and on the south by the thicker but not massive

Medina sandstone. Such a shale-mass forms a good gather-

ing ground for water which finds its way out through or over

the retaining sandstone walls, and has therefore cut them
down in man}' places, in some so low as to afford gaps over

which passage is comparatively easy, and of which Ster-

rett's gap, the main highway between Perry and Cumber-
land counties, is the most conspicuous example.

The Clinton group, ( V.)

The southern portion of Rye township consists of an ex-

posure of the rocks of this group in beds vertical or slightly

overthrown. There is much difficulty in determining the

exact thickness of every member owing to the want of clear

exposures. But they may be readily traced in their re-

spective positions, especially in the lower part of the group.

The Clinton lower shale occupies the middle of the Blue

mountain as explained above. Consequently the top of the

mountain is flat and cultivated in some places. So far as

it can well be measured here this shale is between 400 and
500 feet thick. In this shale lie two beds of iron ore. No
good exposure was seen, but both may be traced at Ster-

rett's gap.

The Clinton iron sandstone which supports the middle

mass of shale in the Blue mountain, presents the usual ap-

pearance of a hard, purplish red sandstone in thin layers.

Its thickness is from 10 to 20 feet. As usual its fragments
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cover the outcrops of the adjoining beds, rendering the

place of contact indistinct.

The Clinton fossil ore beds and their adjacent strata ap-

pear to be less developed in this township than farther

north. They have never yet been opened (1883.) Whether
they exist or not in workable condition is doubtful. They
should occur north of the upper or northern face of the

Iron sandstone. (At Millerstown the lower layer of this

sandstone is the block ore and is about three feet thick,

and the other beds occur within about two hundred feet of

this.) It would not be difficult to find the place of the block

ore in the Blue mountain, and its presence may be inferred

from the occurrence of heavy siliceous fragments among the

wreckage of the Iron sandstone. The presence of the soft

fossil ore may likewise be inferred from the presence of

small fragments in various places along the side of the

mountain. It is possibly indicated by an outcrop of clay

in which, however, several shafts sunk for twenty feet failed

to discover the ore.*

An unfavorable sign is the absence of any well marked
ridge of the sand-rock or ore sandstone lying between the

two upper ore beds. A perceptible terrace may, however,

be detected along the north slope of the mountain and about

150 feet below the summit. This is in all probability formed

by the outcrop of the sand-rock and would prove a good

indication of the place of the ore beds.

The Onondaga group, (V.)

The Onondaga group is very well developed in Rye town-

ship, there being nearly 1400 feet of red shale and red and
green shale overlying the iron sandstone and fossil ore beds.

The del ails of this part of the group are not well exposed

in their lower portion; but a quarry near the west end of the

Among vortical beds, such as those of the Blue mountain, a shaft is not

the bed meana of discovering ore, because it continues in the same or nearly

the same stratum from top to bottom. A more systematic and likely-to-be-suo-

(cssiiil until d is a tunnel run in at right angles with the beds. This would

cut directly across them and whatever lies within the space penetrated cannot

escape discovery.
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Susquehanna bridge gives a complete section of the upper

four hundred feet, showing a large predominance of beds

of red shale and sandstone and a subordinate mixture of

thin olive and yellow shales between them.

The thick gray shaly beds which form so conspicuous a

feature in the upper part of the Onondaga in many places

in the county are here missing, or if present are as red as

those below them. The thickness of the group is rather

less in Rye township than farther west.

The Lower Helderberg limestone, the Oriskany sandstone

and shales, the Marcellus ore and shale, and the Hamilton

lower shales are all absent from the exposures in the east

end of the township, and very thin at its extreme west end.

The Hamilton lower shale, (VIII.)

These beds. which reach a thickness of about 500 feet in

the middle of the county, thin down in Rye township and
altogether disappear at the river, unless the shaly lower

beds of the Hamilton sandstone be considered to represent

them. As these latter are fossiliferous (containing species

common in the sandstone), and the shales are remarkably
barren at every outcrop in the county, the former view is

the more probable one.

The Hamilton sandstone, (VIII)

The Hamilton sandstone is well exposed in the towTnship.

Its outcrop forms a conspicuous ridge called Little mount-
ain which runs in a straight line from west to east. It is in

fact a continuation of the same range in Carroll township,

where under different names it may be traced to the eastern

end of Dick's hill.

Little mountain, like almost all the other Hamilton sand-

stone ranges in the county, is steep, rough, and wooded.
Its summit in some places is a pile of disjointed masses of

the sandstone. At its eastern end, on the Northen Central

railway, is a nearly complete section of this rock in which
its vertical (or overthrown) beds are well shown. The total

thickness here is about 800 feet greater, than anywhere else

in the countv where I have been able to measure it. Its
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beds also are very solid, esi)ecially toward the middle, grow-

ing thinner and more shaly at base and summit.

The fossil bed so characteristic of the Hamilton sand-

stone, is exposed near the signal-box at the junction. This

is the only section where I have been able to measure its

distance from the base of the sandstone ; a distance of 360

feet
;
])lacing the fossil bed a little below the middle ; an

horizon which it appears to occupy generally, though the

figures probably vary with the varying thickness of the

sandstone.

It is worthy of remark that the top of Little mountain,

near this section at Marysville, yields a Bensselceria (or

Rensselaerioid brachiopod) which I am unable to distin-

guish from Hall's R. Marylandica. I have found it at

several places along this range, but this locality is specially

valuable because the Oriskany sandstone does not occur

within ten or twelve miles of the locality, therefore there

can be no doubt of the rock in which the shell occurs.

The Hamiltonfossil ore.

An outcrop of the Hamilron fossil ore occurs in its usual

position along the northern slope of Little mountain on the

top of the Hamilton sandstone. It is of good thickness,

measuring in the gangway at the end of a tunnel recently

driven by Messrs. Seidel about 28 inches. The ore was first

discovered at Lamb's gap about four miles west from Ma-
rysville and has since been followed almost to the river.

There is no reason to doubt its continuity westward through

the township along the north flank of Little mountain, but

at present prices and with present means of carriage there

would be little or no profit in digging it.

An analysis of the ore from Mr. Seidel' s land taken from

an old opening was made some years ago with the follow-

ing result (see M 3
):

Metallic iron, 25.5

Sulphur, 0U
Phosphorus 267

Siliceous matter, 45.220

These figures show a low percentage of iron and much

.,
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silica. But the ore from this bed at the tunnel mentioned

above, not yet analysed, may yield a different result. It

contains a larger quantity of carbonate of lime than I have

seen in this bed elsewhere in the county ; so much, indeed,

that in many cases the fossils remain ; whereas, they are

usually re})resented by casts.

Beside the ore bed above described a second exists lower

down and separated from the one above it by about thirty

feet of rock. It is not now exposed anywhere and can-

not therefore be examined. But in all probability this sec-

ond and lower bed is really the bed which is usually worked
in the county. This is the case along the next exposure to

the northward—the south side of Dick's hill—where three

beds exist, the uppermost being the Fenestella shale which
at that place becomes ferriferous. This view is supported

by the fossils, which agree with those of the second bed at

Dick's hill but not with those of the Hamilton fossil ore

bed usually mined.

The Genessee, Portage, Chemung, {VIII.)

I have not been able to completely trace the lines of these

groups in Rye township. The whole mass is very thin, as

exposed in many places along the north slope of Little

mountain. Above Newport these rocks are 3800 feet thick
;

but here in Fishing creek they are all included in a space

of about 1100 feet, showing a remarkable thinning down
southeastward. Like all the other rocks in the Blue and
Little mountains these beds are vertical or slightly over-

thrown and stand on edge with a dip of 9o°—100° IS". 30°

W. They are not exposed along the railway, their edges

being covered with washed material from above.

These rocks present no unusual features in this township

but it is worthy of notice that so far as can be determined by
a superficial examination the hard, sandy Upper Chemung
beds of Newport are not present, or if present are not hard,

so that no bold ridge is formed along the valley by their

outcrop.
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The Catsklll group, {No. IX.)

The whole of the open portion of Fishing Creek valley is

underlaid with the red shales and sandstones of the Cats-

kill group. The latter extend far up the southern slope of

the Cove mountain, whereon they form a terrace, continuous

with that which under variousnames stretches from Dun-
canaon round the Horse Shoe, where it is called Pine Hill.

As in the rest of the county this group of rocks supplies a

fertile soil with a rolling surface. No very good exposures

have been met with, much of the ground on the slope of

Cove mountain being strewn with the wreckage of the over-

lying Pocono sandstone.

These sandstones and shales retain in Fishing creek the

full thickness assigned to them in the middle of the county

—

about 6000 feet. Their beds are nearly vertical, diminish-

ing in steepness to the northward where they pass under

the Pocono sandstone.

Several attempts have been made to discover ore in the

rocks of this group in Rye township but hitherto with-

out success. Specimens have been frequently picked up of

specular red hematite of excellent quality but no vein of it

has been opened. It is impossible to say what success may
attend further efforts in this township ; but experience in

other townships does not encourage us to expect much
;

the seams not exceeding a few inches in thickness.

The Trap-dykes in Rye township.

Ironstone ridge, or Great Horseshoe dyke.

The Great Horseshoe dyke passes through Rye town-

ship almost from north to south where it is well known as

the Ironstone ridge, and forms a watershed across the valley.

Coming down from nearly the top of the Cove mountain

Its track may be followed by tin 1 characteristic belt of yel-

low soi] and heavy rounded rusty bowlders through the

woods, almost along the road, ( hence called the Ridge road,)

to the middle of the valley. The land on both sides of it

is so encumbered with wreckage from the dyke that it is

Lefl untilled and uncleared. But it is at the crossing of the
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main valley road that the most magnificent display of the

Great Horseshoe dyke occurs in Perry county. Here the

road for 500 feet on each side of the line is embanked with

bowlders that have been removed from the land and piled

up in grand disorder. The dyke itself does not probably

exceed 200 feet in breadth, but its fragments strewn along

both sides make it seem very much wider. ]S"orth and south

of this point the exhibition is less striking but the ridge

may be traced without difficulty for nearly another mile,

when it is lost on the slope of the Blue mountains. The
nature of the trap and further details may be found in the

account of Penn township.

Traces of another (the Little Horseshoe dyke) may be

found, about 500 yards co the eastward, in a number of loose

blocks of trap scattered along the road, but no ridge in any
degree resembling the Great Ironstone ridge can be seen.



318 F2.

T^tieMW.

Saoille township.

^ JArgggi"



14. SAVILLE TOWNSHIP. F3
. 319

14. Sav/Ile township.

Saville is one of the largest townships in Perry county. It

measures about seven miles from east to west by six from

north to south, and its area is not far from forty square

miles. It is interesting to the geologist for several reasons.

It exhibits the western end of the Lykens valley (Buffalo)

syncline, so far as concerns the Devonian rocks. These, en-

tering it from the east, curve gently around in order and,

sweeping eastward, again pass over the line into Juniata

township. Their alternate hard and soft beds form a set of

nearly parallel ridges, one outside of another, which, though

not very boldly developed, are yet the causes of most of the

superficial features. They determine the direction of the

water-courses and of the roads, which run either on the

ridges or in the valleys. Prominent among the former is

the Buffalo creek one head of which, rising near Manns-
ville almost on the border of Centre township, flows west-

ward along the valley excavated from the soft shales be-

tween the Hamilton sandstone and the Chemung upper beds

of Middle ridge. The three curve parallel with each other,

turn north and then west at Roseburg, after joining the

main stream and pass into Tuscarora township. The suc-

cessive curves of the Lower Catskill, (including the Kings-

mill sandstone,) the upper Chemung and the Hamilton sand-

stone, with the intervening softer beds, and the Hamilton
lower shale and Marcellus, make up most of the southern

pjart of the township.

The northern portion consists of the Oriskany sandstone,

the Lower Helderberg limestone and shale, and the gray

variegated and red shale of the Onondaga, the Clinton group,

and the Medina sandstone. The erosion of these in varying
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degrees, according to hardness, has produced the low ground

which, under the names of Buffalo valley and Raccoon val-

ley, forms the most fertile part of the township. Narrow
at the east the rising of the axis of Conecocheague mount-

ain causes its greater extension in the west where the shale

is about two miles wide. The mountain wall of Tuscarora

rises on the north forming a barrier between it and Juniata

county and unbroken by any pass, though a ravine called

Run gap, cut by a small run on the south side, makes the

ascent to the crest somewhat easier than elsewhere. An
irregular limestone ridge bounds the valley on the south,

and the limestone is thrown up by four anticlines east of

Ickesburg, which cause it to occupy a great breadth, and
the three synclinal knobs form conspicuous objects in the

landscape. Backing this ridge on the south and separated

from it by a valley less regular than usual, in consequence,

probably, of the greater hardness of the lower shale, is the

Hamilton sandstone outcrop known locally as Bilman ridge,

high and rugged in the east and middle of the township,

but gradually flattening down as the dip diminishes, until

it ceases to be prominent. Nor does it regain its former

height until it returns wuth steeper dip at Buffalo hill after

rounding the end of the syncline.

The erosion of this ridge by the Buffalo creek has formed
one of the longest gorges through the Hamilton sandstone

in the county, and produced some beautiful and romantic

scenery. The Buffalo coming from the north strikes the

sandstone and is deflected westward. It gradually cuts its

way obliquely into the ridge, and after passing through it

finds itse]f in face of another and higher one raised by the

return fold formed by the north side of a short anticlinal

axis passing south of Sandy hill. Instead of cutting

through this second barrier the stream evades it, and turning

west flows between two ridges until the anticline flattens

down and the sandstone sinks beneath the upper shale

after a course of about two miles. The whole length of the

gorge exceeds three miles, and it is traversed from east to

west by the road from Sandy hill to Roseburg, but no road
21 F\



322 F9

. REPORT OF PROGRESS. E. W. OLAYPOLE.

exists from north to south through the gap, the engineering

difficulties being apparently beyond the reach of the town-
ship. A long detour is thus rendered necessary. All the

drainage of the township is carried off by the Buffalo, ex-

cept a small quantity at the southeast corner which enters

the Little Buffalo, and another at the southwest which flows

into Sugar run or Bixlers run.

Reports of the discovery of copper and lead ore in the

slope of Tuscarora mountain have sometimes excited great

interest in this township. There is no improbability of

their occurrence, but hitherto mere traces have been seen,

which in themselves offer little inducement to mining.

The Medina sandstone. No. IV.

The straight anticline of Tuscarora is the only appearance

of this sandstone in the township, and this in itself presents

no features differing from those noted in the adjoining town-

ship. Run gap, however, so called, in reality only a ravine,

deserves some notice as it exhibits to the geologist the pro-

cess in action of cleaving an an ticlinal mountain. Some geo-

logical accident determined the outbreak of a spring in this

place. The water slowly cut its way back into the slope,

undermining and carrying away the rock until the mount-

ain side was gashed so deeply that the Lower Red Medina
was exposed, the only place in the whole range where it can

be seen. This erosive process was accompanied by the de-

velopment of other springs as the gap increased, and the

quantity of water was thereby rendered larger. The gap

having reached the axis of the mountain, spread both ways

along it, and a longitudinal valley is consequently in pro-

cess of formal ion which will in time extend nearly the whole

Length of the range. Tuscarora will then become what

Conecocheague* Bower, Shade, Blacklog, and Jack's mount-

ains have already become : double monoclinal mountains

with a valley between them. Bun gap thus affords an in-

teresting lesson to geologists, who here see the beginning

of a process which in its results becomes so important.
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The Clinton group. No. V.

This group, using the word in the restricted sense estab-

lished in the present report, makes but little appearance in

Saville township. Its outcrop is restricted to the north-

eastern part where the axes of Tuscarora and Conecocheague

lift it to the surface. Its five sub-divisions may be traced

along both lines of outcrop but not with equal distinctness.

They are the following

:

5. The Sand -vein ore bed.

4 The Ore sind rock J
^Per, soft.

4. 1 he Ore sand-rock,
(
1qwq^ hard

3. The Upper Olive shale.

2. The Iron sandstone.

1. The Lower Olive shale.

1. The Lower Olive shale is not well exposed in the town-

ship. It might probably be found on the slope of Tusca-

rora but is mostly overlain with wreckage from the Medina
which forms the crest of the mountain.

2. The Iron sandstone appears to be thin on the mount-

ain, as it makes little or no show in the wreckage and forms

no conspicuous terrace or foot-hill. Where Run gap de-

scends to the foot of Tuscarora is a vast accumulation of

stone brought down during past ages and accumulated on

the lower slope. But it consists almost entirely of the

white and red Medina without the Iron sandstone. West-
ward, however, this rock must rapidly thicken ; a manifest

terrace appears on the mountain side and in the rising slopes

of Conecocheague the whole ground is strew with its pecu-

liar flat red slabs. Here, too, occurs the fossiliferous hori-

zon of which fuller details may be found in the volume on

the palaeontology and in the appendix to the present re-

port.

3. The Upper Olive shale is exposed in several places

along the axis of Conecocheague, where it may be distin-

guished by the color of the soil. But it is not conspicuous

and time allowed only a short examination in the township.

No sign of the Millerstown (Danville) ore beds was seen

in the township and they are almost certainly absent.
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4. The Ore Band-rock may be traced along its line of out-

crop by the color of the stone and the fossils it contains.

It is difficult to distinguish it from the Medina sandstone

in the Tuscarora range, but in the axis of Conecocheague
on the edge of the township signs of its appearance may be

seen which become more marked over the line in Madison
township.

5. The Sand-rock ore bed, judging from indications, ex-

tends all along its line of outcrop—on the top of the sand-

rock. But without railway carriage it is of no value and
little has been done towards seeking it.

The Red, Variegated and Gray shales of the Onondaga
group

( V. )

These shales cover the greater part of Raccoon valley and
by their disintegration form the usual fertile soil. They
are well exposed in short sections in several places, especi-

ally near Buffalo mill, where the following section was ob-

tained, chiefly remarkable for the fossil remains which it

yielded (See Plate XXXVI, Fig. 2)

:

Solid red shale, (top,) 200'+

Greenish yellow shale, 2'

Red shale and sandstone, with fish scales? 4'

Red shale and sandstone, 10'

Red shale and sandstone, with fish scales? V
Sandy red shale 3'

Greenish yellow shale, 1'

Soft red shale, (almost a soft fossil ore,) with Leperditia alia, 3'

Red shale, (base,) 100'+

The above section was found about half a mile east of the

mill. Close by the mill a similar section of apparently the

s;it!ic bed, in the same order, is also exposed. This is one

of the very few places where the red shale and sandstone

have yielded fossils. For an account of these the reader

is referred to the volume on palaeontology, and the appen-

dix to the present report.

The Lower Hislderberg limestone. No. VI.

Entering Prom Tuscarora township this Limestone runs in

a straight line to and past Ickesburg where its synclinal
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beds are cut off. South of this line of outcrop four anti-

clinal axes develop three synclinal knobs of the limestone

which show conspicuously at the quarries east of the village.

The anticlines being eroded, these synclinal knobs stand

out boldly, and the structure of the more southerly may
be well seen. The beds are nearly horizontal but very much
broken and crushed by flexure. The fracture has formed

several caverns of considerable size and depth, the walls of

which are covered with stalactite and the floor with a mass

of stalagmite, sometimes twelve inches thick. The lower

beds only are exposed and appear to have the usual thick-

ness of about 40 feet.

The Oriskany sandstone. No. VII.

This well-marked bed crosses the township in almost a

straight line, zigzagging only at the place where the Buffalo

has cut its way through the several sandstone barriers into

the great syncline. Probably this fold in the rocky walls

has had some influence in determining the passage of the

stream. The double fold here probably cracked and weak-

ened the strata so that erosion was more easy than else-

where, otherwise the Oriskany presents no unusual features

and requires no further notice.

On the eastern line of the township the Oriskany zigzags

twice, and one of the salient points thus formed extends

nearly to Ickesburg. The tracing of these lines is difficult

and slight errors may exist in their location on the map.

The Marcellus limestone, shale and ore, ( VIII. )

The exposures of the limestone and shale of this group,

which afford so valuable material in Madison township, ex-

tend into Saville. But the description given in the account

of Madison will suffice. Near Sandy hill is one of the sul-

phur springs so common in the black shale.

The Marcellus iron ore crops out near Sandy hill and
might probably be found along the whole line if sought.

But its appearance is much less striking than in Madison
township.



326 F REPORT OF PROGRESS. E. W. OLAYPOLE.

The Hamilton lower shale, ( VIII.

)

This shale occupies a considerable area in the township

in its southern, western, and central portions. Its southern

outcrop is a nearly straight line running along the south

tlank of Buffalo hills. Its western outcrop is a series of

short low undulations caused by the flattening out of as

many folds involving the Lower Helderberg limestone and
Oriskany sandstone in Madison township. These undula-

tions largely increase the area of the outcrop. Its northern

exposure runs along the north slope of Raccoon ridge, but

is complicated by a small fold near the west and several

others near the east side of the township.

A necessary result of this geological structure is the ex-

posure of a very large area of this shale at the surface, and
the production of much poor land. The greater part of it

is still covered with wood.

Conducing to the same result is another cause. In this

part of the county the Lower Hamilton shale shows an un-

usual composition. A great part of its middle mass becomes

sandy far beyond its usual proportion, and shows a close

approach in this respect to the Hamilton sandstone. But
instead of being, as that is, a solid, hard, white or greenish

mass thickbedded and fracturing irregularly, it is a set of

even-bedded, hard, dark green sandstones, varying from

half an inch to six inches in thickness, and splitting with

great regularity into flag-like or slate-like sheets. This

structure is best seen at Mr. Shope's quarry, about a mile

from Bixler's mills, where the stone has been quarried for

several years. About 25 feet are here exhibited, some of

it affording a tolerable but unshapely paving stone which

would !>> valuable were it capable of being dressed square.

This is. however, impracticable. Two parallel edges can be

obtained, but the cross edges resist the tool, and the slab

usually breaks under the hammer. This structure causes,

of coins.', a !<>\v ridge over the country which can sometimes

be, with difficulty, distinguished from the adjoining ridge

of the genuine 1 Camilton sandstone.

The peculiar deep green color and smooth texture of the
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stone render it conspicuous to the eye when used for build-

ing and walls composed of it in combination with the yellow

Oriskany, the Medina and Hamilton sandstones, the Ore

sandrock, the green Marcellus, and the blue Lower Helder-

berg limestones resemble a piece of patchwork on a large

scale.

The outcrop of the stony Hamilton lower shale above de-

scribed closely accompanies that of the Hamilton sandstone

which is here much more shaly than at its southeastern ex-

posure. The two are consequently less easily distinguished

than usual. The broad area formed by the low undulations

mentioned above in the southwest of the township, is owned
for the most part by Captain Andrew Loy, and is known as

Captain Loy's tract.

The Hamilton sandstone, (VIII.)

Entering the township from Juniata the Hamilton sand-

stone makes a bold outcrop in the Buffalo hills. But the

bed gradually growing more shaly and its dip gently flat-

tening the boldness of the ridge as slowly disappears, and
in the west of the township it forms no conspicuous feat-

ure.

The set of small folds described in the report on Madison
township and already alluded to in this report influences

the Hamilton sandstone, which, in consequence, exhibits a

series of very gentle undulations and exposes a great sur-

face. So much has been said of this part of the township,

under the head of the Lower Hamilton shales, that more is

unnecessary.

The gap cut through this sandstone by the main stream

of the Buffalo creek and the romantic scenery thus pro-

duced have been alluded to in the general description at

the head of this chapter. The dip of the rocks at this place

is about 30°-4()°, and the ravine is excavated from the

longest of the small synclinal folds which have been already

mentioned several times. In this township the ridge is

known as Bilman ridge. Further east in Tuscarora town-

ship it bears the name of Raccoon ridge.
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The Hamilton Upper shale, (VIII.)

This shale enters the township from Centre near Mans-
ville, and continues along the Little Buffalo Creek road to

the water-shed. It then follows the same road along the

headwater of the Great Buffalo, zigzags twice at the end of

the syncline and again north of Roseburg, and leaves the

township to enter Tuscarora. Numerous roadside exposures

may be met with, some of which yield fossils abundantly

and in good condition, especially Splrifera granulifera.

On the whole, the exposures of this shale in Saville town-

ship are as profitable to the palaeontologist as any in the

county.

The Chemung group, (VIII.)

This group, as in Juniata township, forms the south slope

and part of the summit of Middle ridge. Its beds are ex-

posed along most of the roads ascending it on that side but

few extensive fossiliferous exposures can be found. Curv-

ing round at the west from Middle ridge it leaves the town-

ship at the western end of Hominy ridge. The two, there-

fore, are really but one long continuous outcrop of the same
beds skirting the end of the syncline.

The beds of this group need no lengthened description in

this township but present one interesting feature. They
here display a divergence from their type in the southeast

of the county in their upper portion by being more red and
sandy and contain fossils which I have not found in the

southern syncline. Some of the beds decidedly approach

the type of beds correspondingly situated in northern Penn-

sylvania, in Bradford county, for instance. The Mansfield

red beds which are there so distinct are indicated in Saville

township. This is also the only part of the county in which

I have found the common fossil of the Iron ore beds of the

north, Orammysia elliptica. Had time allowed a larger

fauna would probably have been collected. Other species,

rendering the parallel yet closer, will probably be found

when the material obtained is examined and studied.
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The Catskill group. No. IX.

This group which forms so conspicuous a feature in the

adjoining township, Juniata, makes very little show in Sa-

ville. Entering it on the east it consists of nothing but the

end of a syncline which has been almost eroded. The red

shale and sandstone of the Chemung-Catskill occupy, as

may be seen on the map, only a small space on the east side

of the township. They dip very slightly to the E. X. E.,

E. and E. S. E. and immediately pass under the bed next

to be noticed, the Kingsmill sandstone.

The Kingsmill sandstone coming into the township from

Juniata a little north of the Middle Ridge road, curves

round with a wide sweep and almost immediately passes

out again near the road leading to Walnut Grove school.

Only at one place in the township have I seen an outcrop

distinct enough to be measured. This is in a road through

the woods near Mr. D. Long's, where it is about 12 feet

thick.

It thus appears rhat the Catskill proper scarcely exists

in Saville township.
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15. Spring township.

Spring township is long from north to south and rather

narrow from east to west, measuring about 9 miles in the

former by 5 in the latter direction. It contains about 30

square miles of surface. Its only considerable water-course

is Sherman's creek, which carries away the whole of its

drainage.

Spring is less mountainous than those townships lying

to the east of it. It has, however, several short portions of

ranges, the greater part of which belong elsewhere.

Chief among these the Blue mountains form its southern

boundary for about three miles. This range presents here

the irregular summit that characterizes its whole course in

the county. It is crossed by two roads, one on the western

edge of the township called Waggoners gap, and the other

on the eastern edge.

Mount Pisgah in the south of the township is a conspi-

cuous object in the scenery. It forms the meeting point of

the two ranges of Pisgah hill and Little mountain, both

consisting of the Hamilton sandstone. The two synclinal

outcrops here run out, and as is usual at such places their

union so thickens its mass that the ridge rises higher than

elsewhere. The waters, cut off in this angle of the mount-
ains, enter Sherman's creek below Gibson's rock.

Three valleys of red and variegated shale cross the town-

ship from east to west. One of them occupies the northern

portion near Elliotsburg, and is a part of the vale of Bloom-
fleld, running up the middle of the county. The second is

in the middle round Bridgeport, and runs through into Car-

roll. The third is a narrow strip in the south between the

Blue and Little mountains, and forms a portion of what is

known as Thudium's trad.
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The township is abundantly supplied with limestone.

The outcrop of the Lower Helderberg zigzags to and fro

across its northern portion, and forms a narrow line on its

northern edge, and again enters and traverses it twice in the

southern part. It uniformly makes high bold ridges often

capped with the Oriskany sandstone. From many of these

ridges beautiful and extensive views can be obtained over

the county reaching from Tuscarora on the north to Blue

mountain on the south, and including westward the doub-

lings and foldings of the latter round the various closed

valleys in the southwest of the township.

The northeastern part of the township is rather a wild

and rough district, the confused ranges of Mahanoy ridge,

Crawley hill, and North and South Furnace hills almost

meet here in a focus, leaving either very narrow valleys be-

tween them, or else actually running together. The pic-

turesque hamlet of Little Germany lies nestled in the valley

between the termination of Mahanoy ridge and Crawley hill.

Both these and the Furnace hills consist of the Hamilton
sandstone, four lines of which, therefore, traverse the town-

ship from its eastern boundary to its middle.

The drainage from this part of the township is brought

down by Beggar's run to Bridgeport where it falls into

Sherman's creek, and by the north and south branches of

Montour's run which empties itself near Landisburg.

Green run, joined by a smaller one from the east, brings

down the drainage of the south part of the township by
Oak Grove furnace, and reaches Sherman's creek just before

the latter strikes the sandstone of Pisgah hill, and is de-

flected to the northwest, a course which it is compelled to

follow for three miles until it passes through the gap which
it has made for itself at Gibson's rock.

The Medina sandstone, No. IV.

A narrow strip of the sandstone forms the southern edge
of the crest of the Blue mountains in Spring township.

Its length is less than three miles, and it calls for no longer

notice.
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The Clinton Lower green shale, ( V.

)

These beds form the crest of the Blue mountains, but-

tressed on the south by the Medina and on the north by
the Iron sandstone next to be mentioned.

The Clinton iron sandstone, &c, ( V.)

These hard, dark-purple, resisting beds form the northern

edge of the crest of the Blue mountain in the township.

In this part of the county the iron sandstone attains a much
greater thickness than in the northeast and rivals the Me-
dina in mountain-making power. Its thin, flat, but almost

indestructible, plates strew much of the red shale land

spoiling what would otherwise be well adapted for cultiva-

tion. They are carried along by the streams and lie along

the banks of every water course which passes near or over

the outcrop, often exciting curiosity regarding their mineral

value in places where they are not. otherwise familiar. It

need not be said that their mineral value is "nil."

The higher beds of the Clinton occur only on the slope

of the Blue mountain, and need little mention. The ore

sandrock and upper green shale are both concealed for the

most part, and I have seen no exposure of the Sand-vein

ore bed in the township.

The Onondaga shale, (V.)

The northern outcrop of this shale in Spring township is

the summit of the eroded Bloomfield anticline, which is

here cut down so far that the variegated shale is exposed

over a space about a mile in width between Limestone and
Mahanoy ridges. Over this tract runs the main road up the

valley through Elliotsburg. The higher beds of the Onon-
daga should be exposed on both north and south sides of

the valley, but much of their surface crop is deeply covered

with the wreckage from the limestone and Oriskany sand-

stone.

A small tongue of the same red shale also runs up south

of Bell's hill or BelV s Cop, but it requires no special notice.

The great tract of shale in this township is that around
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Bridgeport and extending thence to the east and northeast.

In various parts of this exposure maybe found all the

upper portion of the group including the gray calcareous

beds and the variegated shale as well as the red shale pro-

per. Bui owing to the irregularity of dip and the flatness

of the ground the measurement of its thickness would re-

quire much time and care.

Another shale tract occurs in the south occupying the

valley between Blue mountain and Mount Pisgah. It is

pair of the Polecat valley, extending from west to east and
gradually narrowing towards the Susquehanna where, near

Marysville, it is too narrow for profitable cultivation and is

consequently still covered with wood.

The softness of the shales is the geological cause of these

valleys. Exposed for ages to the wash of rain and the car-

rying agency of streams, their surface has been gradually

worn down leaving the somewhat harder portions protrud-

ing until the whole now forms a gently undulating surface

which is as suitable for farming purposes as any land in

the county. The soil, too, is warm and fertile, standing

well in comparison with the limestone land adjoining it,

which is the strongest and most durable soil.

The Bridgeport sandstone, (V.)

s This very singular bed of hard flinty sandstone is found

in Spring township. One of its best outcrops is on Sher-

man's creek, south of Bridgeport, where it is brought up
by the extension of the Welsh mountain anticlinal. Both
sides are visible, dipping from the middle line with a gentle

slope, and disappearing in a lew yards. It is here about 8

Eeel i hick and very hard and solid in the middle, but more
soft and shaly toward the top and bottom. It is somewhat

thicker in Tyrone township, but nowhere coarser than here.

It i^ used as a rough building stone, but like tin 1 Oriskany
cannot be dressed with success as it breaks very irregu-

larly.

How far il extends eastward cannot be known. Its eleva-

tion con i j'il >i it es to the formation of Quaker hill under which
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it passes. The overlying red shale is not yet eroded deeply

enough to expose it anywhere else in the township. See

report on Tyrone township.

The Lower Helderberg limestone, No. VI.

This limestone forms an exceedingly intricate line or

rather many lines of the outcrop in the township. A nar-

row strip of it occupies the northern edge, the township line

running along the ridge. Its beds dip to the N. N. W. un-

der the Oriskany sandstone, which, together with the flint

beds, caps the hill north of Elliotsburg.

The next outcrop of this limestone is on the hill south of

Elliotsburg, where it spreads over a large extent of county.

The details of its structure must be sought on the geologi-

cal map of the township given herewith. It forms the high

round ridge called Bell's hill, and is intersected by two lines

of Oriskany sandstone as is uniformly the case in all broad

exposures of this thin linestone in the county.

The position of the outcrop of this limestone can be readily

traced on the geological map. It zigzags back and forth

from E. N. E. to W. S.W., completely crossing the county

several times and at last leaving it near the S. E. corner

where it is becoming thin and is on the point of disappear-

ing.

The lime shales are shown on Sherman's creek near the

Falling Spring and again near Mr. F. Gibson's in an old

abandoned quarry. In the former the Stromatopora bed is

well shown and forms a complete band in the rock.

Garbef s Quarry section.

Rubbly shaly limestone, 5' 0"

Coral bed, Stromatopora, <fec, ... 5' 0''

Rubbly limestone with crinoid stems and Rhynchonella for-
mosa, ... 12' 0"

Solid dark blue limestone with Beyrichia notata, 8' 0"

Dip 20° S. 30° E.

The top beds of this quarry lie about 300 feet horizontally,

100 feet vertically from the outcrop of the Oriskany sand-

stone which here shows itself in place.

22 F\
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The development of the coral bed in the southern expo-

sures of the limestone shale is remarkable. In the typical

section at Clark's mill it contains scattered but abundant
masses of Stromatopora and a Facosites or Fenestella. In

this quarry ii exhibits a mass 5 feet thick of more or less

siliciiied masses of the former genus with a few interspersed

nodules of the latter, generally if not always, calcareous.

Many of these can be cleaned by the use of muriatic acid

and give a fair representation of the original form.

The Orlskany sandstone, No. VII.

The map of Spring township given herewith shows that

the course of the Oriskany sandstone is exceedingly erratic.

To understand the nature and cause of this complexity the

map must be compared with the section across the strata.

It will then be seen that the superficial lines on the map are

merely the outcrop of folded and contorted beds which have

been forced into their present position during the general

crumpling to which the strata in this part of the State have

been subjected.

Only a few of the more conspicuous or determinate can here

be noticed. The ridge south of Elliotsburg is a continuation

of that which appears at Half Falls mountain, forming a

dam across the Juniata. It passes thence close to Pine

Grove church, may be seen south of Bloomfield, and thence

traced along the valley westward.

The ridge crossing the road at the residence of the Messrs.

Rice near Landisburg comes almost in a straight line from

the Perry furnace, and is called in this report the North

Furnace ridge. At the Perry furnace it turns round the

anticline and returns west-southwest almost parallel with

the preceding until it ends in a. high bluff above Adam's

Q-len school-house two miles north <>f Bridgeport. Here the

Perry county fault, to he presently noticed, cuts across it,

producing^ however, a very small displacement,

Another line of this sandstone enters the township at

Gibson's mill after running down the north side of Sandy

hollow. Hence it forms the north bank of Sherman's creek
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beyond Falling spring and Warm spring (near which occurs

a small fold) to the high knob west of Oak Grove furnace,

where it crosses the line and for a short distance runs into

Tyrone. Returning, its course is nearly due east to the

township line. As it approaches this point it becomes less

conspicuous, apparently in consequence of thinning down.

Along its whole outcrop in the township the Oriskany

perserves its usual character in the county of a hard, rough,

ferruginous sandstone.

Two excellent springs of cool soft water issue on this

horizon at Falling spring, and contribute much to the

volume of water which here enters the creek.

The Marcellus shale and limestone, (VIII.)

The rocks of the Marcellus group are, on the whole, well

exposed in Spring township. They nowhere in the county

afford large outcrops, being thin and much covered with

wreckage. But on several scattered places they make an

appearance sufficient to show their continuity and consist-

ency.

The largest exposure is near Gibson's mill where by the

roadside about half a mile and again about a mile north of

mill and along the creek, near Falling Spring, there is a fair

display of the harder beds of the limestone which is at the

last-mentioned place about 50 feet thick and contains a few

fragments of trilobites apparently Dalmanites. At the

other places above-mentioned the same fossil may be found
together with Atrypa reticularis.

The Falling Spring, as it is called, is a small stream flow-

ing down from the north, which, reinforced by two beauti-

ful springs coming out of the Oriskany sandstone by the

roadside very near each other, falls over the face of sand-

stone here nearly vertical, and then reaches Sherman's creek

on the edges of the Marcellus limestone beds. The Mar-
cellus ore makes no appearance.

Another partial but good section of the Marcellus lime-

stone may be seen on the road leading from Perry furnace

to Adam's Glen school-house where it is exposed in the cut-
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ring through the Oriskany ridge, being brought up by the

Perry county fault. The portion of the limestone and shale

here exposed is about 40 feet thick and yields the fossils as

mentioned above.

Two other smaller exposures of these beds may be seen

near the residence of the Messrs. Rice. One of these is op-

Xwsite the house. The ledges of limestone may be here seen

in the road. The other is about a mile to the northward

where the Oriskany ridge returns and crosses the road to

Greenpark. Nearly 75 feet are here exposed, but the limits

are concealed.

The Marcellus ore, ( VIII.)

The zigzag folds of the Oriskany sandstone lead us to an-

ticipate a long and intricate outcrop of this valuable ore bed

in Spring township. This is the case. It would be tedious

to enumerate here the various lines along which it may be

looked for. Any one may trace them for himself upon the

map by recollecting that the ore bed lies about 50 feet above

the Oriskany sandstone (i. e.) on the opposite side to the

limestone. There can be little doubt that Sr>ring township

contains an almost inexhaustible supply of hematite from

this l)ed alone. Nor is this only theory, for the bed has

been opened in a number of places sufficient to show that

its quality and thickness are not inferier to what they are

at other places in the county.

To mention all the openings that have been made would

be almost impossible. A few will suffice.

At the angle where the Oriskany crops out from below

tli<' Devonian strata near Oakgrove, at the top of the knoll,

great quantities of ore were taken out while the furnace was
in blast. Much of the top of the hill is now honeycombed,
:in<l from time to time falls into the old working.

Again at the high point where the Oriskany inns our be-

hind Adam's Glen school-house, two miles east of Landis-

burg, much ore has been mined. Fewpeojole now living in

the neighborhood recollect the time, as the bank has been

closed for nearly fifty years.



15. SPRING TOWNSHIP. F\ 341

Though no attempt has been made, to my knowledge, to

prove the ore along the ridges of Oriskany sandstone, run-

ning west from the Perry furnace, yet the superficial indi-

cations are abundant near the point named in the preceding

paragraph for two miles or more, and the ground is very

favorable for its extraction.

Again, along the south side of the high ridge running-

southwest from Little Germany, which is, strictly speaking,

a continuation of Bell's hill, ore has been taken out and
washed within the last two or three years and sent to New-
port. It is needless to add that this enterprise did not pay
and was soon discontinued. Continuing eastward along the

same ridge, or rather system of ridges, the ore occurs again

nearer to Little Germany, especially on or near the farm of

Mr. Reepson and Mr. Dunn. I am not aware of its having

been proved nearer to Elliotsburg, but there is no improba-

bility in the belief that it would be found if sought.

The Marcellus black shale, {VIII.)

Spring township affords the best exposures of these beds

that I have seen in Perry county. Near Little Germany,
on the north road to Elliotsburg, is a quarry from which

the black shale has been very largely taken for mending the

roads in the neighborhood. It forms excellent road metal

as is readily perceived by any one driving in that part of

the township. The syncline at the west end of Mahanoy
ridge exposes the Marcellus shale over a great space, reveal-

ing a small anticline coming in from the west, probably the

one which runs up the valley and is cut through by the

fault. Some of the lower and more solid beds are here cal-

careous, but have yielded no fossils except the minute
sporangia which have been described from the same beds in

other places. * But the blackness of these shales has deluded
several of the inhabitants of the hamlet into the belief that

coal must be found if a hole were driven in far enough, and

*See papers by Orton A Dawson in the Proceedings of the American Asso-
ciation for 18S2 and 1883.
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acting on this belief much labor has been spent in two

places in the valley in fruitless effort to find it. One of

these places is near the school-house and the other about a

mile ii]) the valley near the water-shed. In the latter of

these a six-foot tunnel was driven 30 or 40 feet into the hill-

side before the faith and patience of the diggers failed. A
little knowledge of geology would have prevented the ex-

penditure of so much useless labor. The whole thickness

of the Marcellus black shale is exposed between the school-

house and the saw-mill, and if any workable bed of coal ex-

isted in it its edge must have been shown somewhere on

this space. No coal seam of even moderate thickness could

escape notice on so large an outcrop. And there is nothing

in the black shale of the hills that does not exist in the

black shale of the valley.

I was informed by Mr. Smith, who has bored numerous
holes to slight depths in the country round Little Germany,
that he once found what he considered a bed of coal about

three inches thick. Such seams are known in the Marcellus

in several places in the county, but it need hardly be said

that they are totally worthless.

Another good display of nearly the whole thickness of

the black shale occurs close to the residence of the Messrs.

Rice, and the exposure of the Marcellus limestone just de-

scribed. It shows about 80 feet, which is about its full

amount here, though some part is doubtless concealed under

the road. One note-worthy feature at this point is the

gradual transition from one bed to another. The black

shales of the base, rusting to an ochreous color, slowly lose

their rnst, ami higher still the black fades into a lighter

shade and then into a pink, which merges so gradually into

the gray of the Hamilton Lower shale that to draw a divid-

ing plane is impossible. There is no break, but slowly

changing conditions of deposit are plainly indicated.

The Marcellus black shale has also been tin-own out of

the ore works at Oak Grove and at Adam's Glen, but no

further aotlce is required of these outcrops.
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The Hamilton lower s7iale, (VIII.)

As with the Marcellns so with these shales. Spring town-

ship makes a very fine display. They crop out extensively

round the west end of Mahanoy ridge and Crawley hill, ex-

posed by the erosion which has removed so vast a mass of

material from the western end of the township. Along the

road leading from Little Germanv to McAffee's fulling mill

these shales are cut through for several hundred yards, and
can be well examined though no complete section is exposed.

Their sandy nature is very evident ; in many places they

are thin sandstones, but the sand}' beds are thinner and
finer than in Centre township. Their great barrenness in

fossils is also conspicuous, long search upon this line of ex-

posure having failed to discover anything except a few un-

recognizable fragments of brachiopod shells.

The white meager soil afforded by the decomposition of

these shales is very conspicuous in this district.

Further south the outcrop of the Lower Hamilton shales

affords few or no exposures, being covered as usual with the

wreckage of the Hamilton sandstone.

The valley caused by the Little Germany fault, along

which runs the road to New Bloomfield, affords a very fine

display of the lower part of the Hamilton lower shale. The
high knob about a mile from the hamlet is entirely composed
of these rocks with a base of black shale. They are brought

up by the fault and abut against the upper part of the same
shales on the other side of it. The throw of the fault is

here between 400 and 500 feet.

These shales skirt the valley along the north foot of

Crawley hill, ascending high up its flanks. Near the village

a tunnel was lately driven by Mr. Wm. Foose for about 110

feet into them, in the hope of finding coal "in the hill."

This is the only instance with which I have met in the

county where such an attempt has been made in the greenish

shales of the Lower Hamilton. Yet "it is an ill wind that

blows nobody good." On the spoilbank at the mouth of

the tunnel I found the only crinoid, I had almost said the

only fossil, in tolerably good condition, which 1 have ob-
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tained from these lower shales in the county. One bed ap-

parently abounded in its remains, which were strewn over

the ground by the action of the weather.

The Hamilton sandstone, ( VIII.)

The Hamilton sandstone is the factor of the most con-

spicuous though not perhaps of the most useful features of

Spring township. Its hard beds cropping out across the

synclinal axis of southern Perry county enclose an angle in

the south of the township which is thus, except by one gap,

almost cut off from communication with the rest. Mount
Pisgah, at the angle of the syncline, rises high and bold,

and is a prominent object for miles around. The rest of the

range in the township is not high, but rough and steep

on the side toward Sherman's creek, owing to the great

hardness and solidity of the Hamilton sandstone. Little

mountain is so named only by contrast with the Blue

mountains, its greater neighbor. It would hardly have re-

ceived the name had the latter not been so near. The
Hamilton sandstone is so thick and solid that its outcrop

forms a ridge comparable in height and mass with that of

the Blue mountains themselves.

Farther north the South Furnace hill enters from Centre,

and would form another sandstone wall in the township

near its middle, were it not cut out by the fault which

crosses the syncline, gradually thinning down to nothing

the outcrop of the sandstone, and consequently lowering to

nothing the altitude of the ridge. Continuing eastward this

ridge turns round the end of the anticline, runs westward

at the North Furnace hill, which continues in a straight

line until it gradually approaches and at last unites with the

monoclinal west end of Crawley hill, both forming on the

east side of Beggar's run a single wooded synclinal ridge.

The long outcrop of the Hamilton sandstone forming

Mahanoy ridge is partly in Spring township. Coming in

from Centre it ranges west nearly to Little Germany, where

it terminates in a high synclinal knob. Returning eastward

the line of outcrop encounters the fault running along this

valley and is cul completely through, the severed end being
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displaced about a mile. In consequence of this the road to

New Bloomfield passes along the valley without scaling a

ridge of Hamilton sandstone, as it would otherwise have

been compelled to do.

Resuming its course the sandstone ridge regains its height

after its severance by the fault, and continues to the east

end of Crawley hill where it again terminates in a broad,

low anticlinal mound, the flatness of which has tempted

enthusiastic farmers to clear and plow its summit and at-

tempt to raise crops among the stones. But Nature has

asserted her supremacy, and after a short conflict the land

has been again surrendered to sprouts and huckleberries,

for the growth of which it is better fitted. This, however,

properly belongs to Centre township.

The Hamilton fossil ore, {VIII.)

The line of possible outcrop of this bed of ore may easily

be traced by following the upper surface of the Hamilton
sandstone. But I do not know that it has ever been proved

or opened in the township.

The Hamilton upper shale, (VIII)

This shale may be traced along its usual line of outcrop

in a few places in the township, but requires no special

mention.

The Genessee, Portage, and Chemung group, ( VIII

)

Xo mention of this group at any length is needed. Only
a small patch of its rocks exists in the township. This runs

in from Carroll at the point of the syncline behind Pisgah

hill, and is quite insignificant.

The Perry County fault.

The southwestern termination of the Perry county fault

so far. at least, as I have been able to trace it occurs in

Spring township. Coming in from Centre, it, for a short

distance, almost coincides with the township line crossing

the road about half a mile south of the Perry furnace. Its

course may here be traced over the hill west of the road, the
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northern part of which consists of the Hamilton sandstone

of South furnace hill, and the southern of the limestone and
Oriskany sandstone brought up by the fault. It is evident,

therefore, that its throw is much less than further east where
the Chemung was brought against the same limestone. Es-

ti mating the thickness as before, the total displacement can-

not here exceed 1300 or 1400 feet thus distributed :

Hamilton sandstone, 600 feet.

Hamilton lower shale, 400 "

Marcel 1us shale and limestone, 200 "

L. H. limeshale and limestone, 200 "

1400 "

Continuing to the southwestward the direction of the fault

is not quite parallel to the strike of the beds, being rather

more nearly east and west. Consequently it cuts continu-

ally deeper and deeper into the Hamilton sandstone, thus

thinning down its outcrop until at the distance of about two

miles the sandstone is altogether cut out. The South Fur-

nace hill composed of this outcrop of sandstone therefore

becomes lower and lower and ultimately disappears, and the

shales between it and the limestone come together. Fur-

ther than this I have been unable to follow it, there being

no hard rocks except the Oriskany sandstone, the line of

outcrop of which shows very little, perhaps no, displace-

ment. Moreover the Oriskany itself is largely eroded along

the line of the fault.

The Little Germany fault. {PL XXXIX.)

A fault develops itself near the hamlet of Little Germany,
in Spring township, and runs east-northeast into Centre for

nearly six miles. Though far inferior in length and throw

to the greal Perry county fault, it yet produces much com-

plication and several note-worthy changes in the topography

and Landscape. The mosl Important of these lie in Centre

township, 1 > 1 1 1 several musi be noticed here. The most

western point :it which I have been able to detect the fault

is on the hill west of Little Germany where it produces a

foik in the ( Oriskany sandstone, one ridge continuing on its
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previous course while the other diverges slightly to the

southward. The latter thrown up by the fault continues but

a short distance before it is cut off, the ridge terminating in

the middle of a field. In thus bringing up the Oriskany

to the surface, the dislocation has also thrown up the lime-

stone adjoining it, and the result is that limestone has been

quarried and burnt at one side of the field, while at the dis-

tance of aboiit 100 feet northward, or geologically speaking,

below it. the Marcellus black shale lies only two feet under
ground with no intervening ridge of sandstone. The Mar-

cellus is found in its proper place about 200 feet south of

the Oriskany. Following the line of fault a little further

to the east, we find the Lower Hamilton shales brought up
on the south side against the Marcellus on the north, and
yet further the former shales occupy both sides, being in

full thickness. As we approach the township line, which
lies on the water-shed parting the south fork of Montour
run from the tributaries of the Little Juniata, a high con-

necting ridge of Lower Hamilton shales rises on the south

side of the fault, exposing the Marcellus at its base, and the

north side is occupied by the Hamilton sandstone, through

which the fault here cuts very obliquely, causing a lateral

displacement of about a mile and forcing a passage through

the sandstone along which the road passes from the lower

to the upper shale without touching the sandstone.

Beyond this the fault lies in Centre township, but to ren-

der the account complete, a few words will be added. The
fault passes along the strata as they rise to the Crawley an-

ticlinal, leaving the synclinal west end of Mahanoy sepa-

rated from the anticlinal east end of Crawley hill. The an-

ticline of the latter is so far eroded as to expose the Hamil-
ton lower shales for more than two miles from Little Ger-

many. These form a stretch of plowed and cultivated ground
on the top of the hill, abutting on the north against the

Genessee, or probably the Portage shales, and backed on
the south by the south fiank of Crawley hill.

The Warm Springs.

On Sherman s creek in this township and on the land of
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Mr. Bower, lie what are known in the county as the Warm
Springs. They are much frequented as a picnic ground

and considerable money has been expended in providing

accommodation for visitors. The situation is beautiful,

under the high ridge of Hamilton sandstone rising south of

the creek and the low ridge of Oriskany on the other bank.

The springs are three in number, reckoning only those of

fair size, but they scarcely deserve their name. They throw

out a copious supply of water and appear more like subter-

ranean streams emerging into day than ordinary springs.

This is very likely their true nature. Their temperature is

decidedly above that of other springs in the same district

but can only be called warm because the water is not cold

to the taste.

On October 27, 1883, I obtained the temperature of the

water as follows

:

East spring, 65°

Middle spring, 61°

West spring, 60°

On the same day the temperature of the water at the

Falling spring, three miles off, was 55°.

I have been told that the water retains its warmth in the

winter. If this be the case the explanation above offered

is less likely to be correct as streams would then be colder

than springs. But in October the reverse is true.
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16. Toboyne township.

This is the largest and most mountainous township in

Perry county. Tuscarora mountain on the north and Blue

mountain on the south are connected by minor folds each of

which composes a mountain in itself. The natural line or

water-shed dividing the drainage of Perry and Franklin

counties is consequently exceedingly crooked, zigzagging

backward and forward from southeast to northwest over the

western and southern part of this township. Conecocheague,

Round Top, Rising mountain, Amberson ridge. Bower
mountain, and the Blue range are only so many folds of the

Medina sandstone.

All the mountains named above except Conecocheague

and Blue are anticlinal in structure, forming arches of sand-

stone. Conecocheague is a monocline or half- arch dipping

to the south and Blue mountain a monocline dipping to the

north.

The headwaters of Sherman 's creek now from the slopes

of the mountains of Toboyne township. The real head of

this stream is in a swamp on the north slope of Amberson
ridge known as the Bear ponds. In wet seasons these are

really three large pools of water, the oveitfiow from which

forms the longest branch of several that contribute to form
the main stream, here called by some Patterson' s run. But
in a dry time they are reduced to small swampy patches of

ground. From this point the brook takes its way across

Jiising mountain, which is here cut down to its base, and
then enters on its long passage over the red and green shale

and sandstone of the lowlands of west Perry county. It is

joined by several runlets from the Round Top and Coneco-

cheagne, one of which is fed by the great spring on the

mountain between New Germantown and Concord.

Brow it s run rising near the Bear ponds, but on the other

side of a low water-shed, flows down the long and narrow
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Little Illinois valley and meets Sherman's creek at Mount
Pleasant. Houston s run rises in the valley between North
and South Bower, through the former of which it has cut a

gap and iiows along a valley (which seems to have no name)

past the Monterey tannery to Beavertown, meeting Sher-

man's creek about two miles below Blain.

Laurel run rises in the long narrow valley between Bower
and Kittatinny mountains, and flows with a very straight

course till it meets the larger stream about a mile west of

Landisburg.

The drainage of the Horse valley is described below.

The structure and position of the mountains of Toboyne
township will be found under the head of the Medina sand-

stone, of which their axes consist. But beside the mount-

ains there are lower ridges formed by the outcrop of other

rocks which demand notice. Details of these will be found
under the head of the Iron sandstone and the Ore sandrock.

But their relations to the mountain ridges may be mentioned

here.

A low range south of New Germantown rises gradually

under the name of the Buck hills near Blain, and continues

growing slowly but irregularly higher and higher until it

becomes, by the outcropping of the Medina sandstone, the

Rising mountain. In the same manner the Chestnut hills

rising near Centre continue ascending until they merge in

Amberson ridge.

A very unevenly crested hill called BoycV s ridge skirts the

north side of Bower's mountain, and is composed of the

outcrop of the hard Iron sandstone and Ore sandrock.

The Cambro-Silurian rocks, {Trenton limestone, Utica

shale and Hudson river shale.)

Toboyne shares with Jackson township the distinction of

containing the oldest rocks in Perry county. They are

found in the Horse valley. Elsewhere the Medina and
Oneida sandstones forming ail the great mountain ranges of

the county are the oldest rocks exposed at the surface, but

in the Horse valley, owing to the enormous erosion and re-

moval of material, rocks of still older date come up to day-
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Light. The structure of the valley will be understood by
reference to Plate XL, Fig. 1.

The shaded parts of the diagram represents the existing

locks on the north and south sides of the valley. The dot-

ted lines above it represent part of the mass that has been
removed by the erosion of the strata. It will be seen that

formerly the sandstone covered the Cambro-Silurian beds,

and formed an anticlinal mountain of great height, and
of a shape like that of the still existing ridge in Madison
township. But the continued erosion cut away the top of

the arch until the lower beds between or under the sand-

stone were exposed. These lower beds consisting of softer

shale were then rapidly worn out and carried off by the two

draining streams, by Horse Valley run in Tuscarora creek

and by Tuscarora creek itself; further west until the present

valley was scooped out and its sandstone walls being harder,

were left forming two separate and parallel ranges instead

of a single range as at first.

The Trenton limestone. No. II.

If the Trenton limestone occurs in the valley, its exposure

must be small and indistinct. I could learn nothing of it

except that occasionally pieces of limestone had been picked

up near the narrows. But these may have been brought

from outside the valley.

The Utica shale, No. Ill, a.

These, the oldest rocks certainly existing in Perry county,

may be seen cropping out in the middle of the valley not

Ear from Johnston & Brothers' saw-mill. They are black

and break irregularly. Cleavage is rather strongly de-

veloped in them, and thence it is hard to determine the dip

except by taking advantage of some variation in the strata.

In this way. however, it is found to be nearly vertical. The

shales are too soft to be of any use for roofing slate and the

cleavage is not regular.

.W;ir i he top of t lie Utica shales a small seam of imperfect

coal was found and followed some years ago by Mr. Job

Bockenberry. [ts quality was good, but its quantity insig-
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nificant the thickness not exceeding an inch or two. Of

course it dipped almost vertically downward into the ground,

and being nearly in the bed of the creek, was soon under

water. However interesting geologically, it is of no value,

and it would be a mistake to imagine the Horse valley a coal

mining region. See chapter V on the Perry county coals.

The Hudson Biver shales, JYb. Ill, b.

Overlying the Utica shales already described are the Hud-
son river series, a thick mass of greenish and yellowish

shales cropping out on the slopes of the valley along the

Hanks of Tuscarora and Conecocheague. These beds con-

tain little that calls for special notice here. Near their

base, however, or perhaps in the upper layers of the Utica

shales occur two springs, yielding water strongly impreg-

nated with sulphureted hydrogen. The sulphur is de-

posited, after decomposition of the gas by contact with the

oxygen of the air, in a delicate film on whatever object hap-

pens to lie in the way.

These shales continue southwestward through the valley

to its opening at Concord narrows into Path valley.

In Burns valley the Medina sandstone appears to form
the line, and consequently every lower bed must lie in

Franklin county. But in two of the three small valleys at

the head of Amberson valley it is almost certain that the

Hudson River shales and perhaps even lower beds must crop

out. The cleavage of Bower mountain over the axis takes

place in Perry county, and if it had been practicable to ex-

amine the anticlinal valley there formed they would almost

certainly have been found. In representing them on the

county map I have followed probability rather than actual

observation, but it must be remembered that the map of

Madison, Jackson, and Toboyne townships is only a sketch,

the time available having proved too short to allow a

thorough exploration of this difficult ground without sacri-

ficing other objects of the survey.

The Medina sandstone, No. IV.

The Medina sandstone is the most conspicuous object in

23 P.
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the geology of Toboyne township. It is the main component
in the great ridges that traverse its western end, and which

consist chiefly of a number of zigzags formed by the outcrop

of this sandstone. The ranges are in succession from north

to south as follows :

1.

2.

3.

4.

5.

6.

7.

8.

West Tuscarora.

Conecocheague.

Round Top.

Rising mountain.

Amberson ridge.

North Bower mountain.

Soutli Bower mountain.

Blue mountain.

The township is thus divided, especially at its western

end, into a series of narrow valleys separated by high rough

mountain ridges seldom traversed except in quest of game
and honey, or by woodmen and bark-peelers.

1. West Tuscarora mountain is geologically only the

northern half of the arch of Conecocheague, as may be seen

by looking at the diagram given above in the account of the

rocks in the Horse valley. East Tuscarora mountain having
subsided to the general level of the country very near the

place where Conecocheague becomes double, the name is

transferred to the northern part of the latter. But in reality

the two are quite distinct. (The same transfer of name oc-

curs elsewhere, as for example at the long narrows below
Lewistown, where the two anticlines bearing the name of

Shade mountain are geologically distinct.)

West Tuscarora forms the township and county line sep-

arating Juniata county from Perry. It is cut down in one

place to water level by Horse Valley run, which passes out

to join Tuscarora creek at Waterford narroios and carries

off all the drainage of that part of the valley which lies in

Toboyne township. A second gap in the range is Concord

narrows in Franklin county through which passes the main

stream of Tuscarora creek.

Conecocheague mountain forms a long, straight, even-

crested ridge from its commencement in Madison to its ter-

mination at Round Top without break or gap of any kind.
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Two roads only pass over it where it has its full height, one

leading from New Germantown into the Horse valley and

the other westward over the bend in the range to Concord.

Both are rough, stony roads but are much traveled, being

the only paths from the west end of Perry into Franklin

and Juniata counties. Conecocheague mountain at its

eastern end is a complete arch, but divides in Jackson

township and from that point to its western termination is

a monoclinal south-dipping range.

Immediately on leaving Perry county the ridge turns

sharply, reenters the county and forms Round Top which

commands the head of Sherman valley and is a conspicuous

object for many miles. The northeastward course is short

;

for, zigzagging again it passes over the county line to the

southwest, with a southeast dip, and continues for about

twelve miles as a straight synclinal range (Dividing mount-

ain) between Path valley and Amberson valley.

Returning from its long excursion into Franklin county

the Medina sandstone again enters Perry and forms the

high, broad, stony ridge called Rising mountain to the

southwest of New Germantown. The arch of this anticline

gradually sinks until the sandstone disappears from view

below the surface and is followed by other beds forming

the range known as Buck hills.

The southern side of the arch of Rising mountain after

it has been divided to the southwest over the axis is con-

tinued into Franklin county where it becomes synclinal by
meeting the northern side of the next fold.

It again returns northeastward with a northwestern dip

and arching over another anticline forms Amberson ridge.

Sinking to the northeastward, as Rising mountain sank,

the anticline rises in the opposite direction, is divided over

the axis and the southwestern limb dipping to the southeast

meets the north side of the great fold of Bower mountain
and rises as a syncline into the air, forming a high knob
overlooking Amberson valley.

Thus far we have three anticlines projecting themselves

into Perry county and forming East Round Top, Rising

mountain, and Amberson ridge. There are four corre-
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sponding synclines projecting themselves into Franklin

count}' and forming West Round Top. Dividing mountain,

and the two points at the northeast end of Amberson valley

which seem to have no distinct names.

In addition to these there is the great level-crested ridge

called Bower mountain, the sandstone backbone of which
rises in Madison township and gently slopes upward through

Jackson until on entering Toboyne it forms a small zigzag,

and is soon afterwards cleft by erosion and becomes two

ridges which seem to have no separate names, and may,
therefore, be called North and South Bower. Of these two

monoclinal ranges springing from the division of the Bower
anticline, (1 3th of Rogers,) the northwestern soon unites with

the south side of Amberson1

s ridge, and forms the most south-

ed y of the synclinal knobs above-mentioned. That to the

southeast continues on its southwestern course into Frank-

lin county until it ends near Clark's knob by meeting the

same south side of Amberson ridge continued, the interven-

ing part having been destroyed by erosion.

Gaps have been cut through these mountains by various

streams, beside those in West Tuscarora already mentioned.

Rising mountain is cut by Sherman s creek coming from

the Bear ponds on the north side of Amberson ridge. No
road passes through it, and the gap is a tangle of laurel and
scrub down which the little trout stream makes its way
over bowlders and rocks in a narrow channel.

North Bower mountain is also gapped by the head of

Houston's run, and the road from X. Germantown to Ship-

pensbnrg passes through the gap. Except along these lines

mosl of the tract here described is a wilderness nnpenetrated

except by a IVw barkroads, and frequented only by sports-

men and hunters. Deer and bearsyet Linger here, and traces,

especially of tin' latter, may often be seen. Occasionally

both are found and killed, but for the most part the recesses

of the mountains are so deep and secluded that tin 1 few re-

maining animals dwell comparatively unmolested. The

narrow sequestered valleys are usually settled and cultivated

as Par as possible, but these form a very small part of the
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wild country in the western end of Perry and the eastern

end of Franklin counties.

The relation and position of these various ranges will be

better understood by an inspection of Plate I.

The portion of the Blue or Kittatinny mountain lying in

Toboyne township x^resents little that calls for special no-

tice. It is like the rest of the range, monoclinal except at its

eastern end, where a small fold develops itself on the north

side, narrowing Schaeffer valley and corresponding to the

zigzag in Bower mountain, above mentioned. On the oppo-

site side of the range a deep gorge has been excavated which,

from its form, bears the name of Three Square hollow.

Very extensive and beautiful views can be obtained from

the toj)s of these mountains by those who have sufficient

perseverance to penetrate their tangled brush. From spots

where the timber has been cut or burnt a series of mountain
ranges may be seen rising one behind another in grand out-

line against the sky. For instance from the summit of Ris-

ing mountain, near the middle of the region, the eye can see

to the northward first the Round Top, then Conecocheague,

then West Tuscarora, and beyond these Shade mountain
and Black Log, and in the far distance Jack's mountain, in

Mifflin county. To the east the view ranges over Perry
county. Buffalo mountain, at Newport, is a conspicuous

object, all the intervening country being spread out like a

map. Amberson ridge cuts off the view to the south, and
that to the west is in like manner intercepted by high inter-

vening ground.

The Clinton group,
( V.)

The exposure of these rocks is exceedingly complicated

and difficult to trace in consequence of the effects of the

axes already mentioned. It is impossible to go into any
full or detailed description of the outcrops of its different

beds. They are very numerous and extensive. Another
difficulty arises from the incorrectness of the only topo-

graphical maps existing of the township. This has every-

where proved a barrier to careful and exact delineation, but
in Toboyne township it may be said that the physical fea-
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tures are roughly represented rather than mapped. At
present all that can be done, either geographically or geo-

logically, is to approach as near to that accuracy as circum-

stances allow. A trigonometrical survey of the State would
lighten the labors of the geological surveyor.

The outcrop of the Clinton rocks follows all the zigzags

of the Medina represented on the plan already given, and
reaches the farthest points of the long narrow valleys into

which the west of the township is divided. In Henry valley

it even runs over the line into Franklin county, as in Lib-

erty valley it passes into Juniata.

The great increase of lime in this group is very marked.

At Millerstown the limestone in the passage beds over the

sandrock is merely a calcareous shale ; but in some places

in Toboyne township, as in the Little Illinois valley, it is a

good bed of limestone, sometimes quarried and burnt.

The same is true of other calcareous bands. The sanq^-

vein ore bed is indicated in several places as on Cone-

cocheague and Buck hills, but in quality and quantity

seems inferior to what it is further east. The ore sandrock

is conspicuous and in some places richly fossiliferous, as

on Buck hills south of New Germantown. In the Little

Illinois valley is the finest exposure of this rock which I

have met with in the county. The other ore beds found at

Millerstown are not present here. The section given below

shows the whole series of the Upper Green shales exposed

on Brown's run, and the absence of the Danville ore beds

is conspicuous.

Little Illinois Valley section, {PI. XL, Fig. 2.)

Clinton hard, solid sandstone, Ore sandrock 20'

" yellow sandstone and interhedded shale, 50'

" yellow shale, \

«• olive shale, > fossiliferous, 150'

11 reddish shale, >

" iron sandstone interbedded with olive and yellow

shale, ..." 20'

41 iron sandstone, 50'?

Dip 85° N.N. W Total thickness, 290"
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The Onondaga group, (V.)

All the valleys of the township are occupied by the red

and variegated shales of this group, the gray calcareous

upper beds having been for the most part eroded. Of the

latter, however, there is an outcrop about a mile west of

New Germantown where one of its beds has been quarried

for lime, on the farm of Mr. Eby, the most westerly point

at which they have proved of value. The other portions of

the group are also more than usually calcareous, but with

this exception what has already been said of the group in

Jackson and Madison townships will apply to Toboyne with-

out repetition.

Xo rocks newer than the Onondaga shales now exist in

this part of the county, and consequently the geological

history of the township ends here. All the higher and
newer beds that once existed have been destroyed.
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17. Tuscarora township.

This township borders on the Juniata county line. Its

greatest length is parallel with the mountain range which

has determined its outline and is about eleven miles east-

northeast to west-southwest. Its breadth seldom exceeds

three miles. Its area, consequently, measured on the flat,

is about thirty-three square miles.

Tuscarora is one of the most mountainous townships in

Perry county being traversed through its entire length by
four ridges of more or less importance. The Tuscarora

mountain occupies its northern edge and its crest is the

county and township line from the Juniata river west to

Saville township. Parallel with this runs Ore ridge, com-

paratively low. On the other side of Raccoon valley is

Raccoon ridge. Hominy ridge lies on the southern edge of

the township, parting it from Juniata and Miller. All these

are cut through by the Juniata river and most of them con-

tinue under different names on its eastern bank.

All the northern waters of Tuscarora township flow down
to the south-southeast, or nearly at right angles with the

axis of the Tuscarora mountain. Meeting in Raccoon val-

ley rhey turn to the east-northeast and form Raccoon creek

which falls into the Juniata river a little below Millerstown.

In like manner the waiters from the southern slopes of Rac-
coon ridge and the northern slope of Hominy ridge meet in

the intervening Buckwheat valley and flowing parallel with

the ridges under the name of Sugar run reach the Juniata

about a mile below the mouth of the last named creek.

The northern valley of the township is level and open and
its ->il is good. It is by far the best part. Buckwheat
valley is very narrow and lying for the most part on the

Hamilton Upper shale, Genessee, and Portage the land is
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less productive. The valley between Tuscarora and Ore

ridge is but partly cleared.

Tuscarora township, therefore, consists of three long, nar-

row valleys formed by four parallel ridges, three of which
are heavily timbered. The fourth, Hominy ridge, is in part

cleared, but being composed of the Chemung shales the soil

is poor. Tuscarora contains more rough and uncleared

land in proportion to its size than any other township in

the county. The greater part of it is still covered with

timber. Geological investigation is consequently very dif-

ficult and few details can be given except those relating to

the Iron ore beds near Millerstown.

The Medina sandstone, No. IV.

This rock presents no feature in the township calling for

special mention. Little can be seen of the section on the

river, the face of it being deeply buried with wreckage in

blocks large enough to produce the impression that they

are a part of the bed-rock.

The Clinton group, (V.)

These rocks occupy a long, narrow line of outcrop on the

south side of Tuscarora mountain.

The harder beds, the Iron sandstone and the Ore sand-

rock together form a low ridge which from its contents has

been called Ore ridge.

The lower part of the group exhibits nothing peculiar in

its aspect and calls for no special remark.

The upper portion of the group contains the fossil ore

beds.

For the general section of the Clinton group, see page 46.

The Upper Olive shales, often called the Fossil ore

group, have been well exposed near Millerstown along the

edge of the ridge. The following section can be seen at the

works of Mr. Roundsley

:

Section at Roundsley' s.

( Sand-vein ore bed, .... 1' ~\

Upper ore beds, . \
S
T

and rock ' *
\ n< 6"

'

1 Hematite 0' 6"
[

[ Sand rock, 5' )
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( Olive shale, 160'

„ _„> . , lion sandstone, 2' ) Q ,

Upper Olive shale ^ ,. ? a
1 Fossil ore, ....... I' >

and <{

Lower ore beds,
Olive shale, 300

J
Iron sandstone 10' In

I Hard block ore, 16")
Lower Olive shale.

The thickness of the Olive shales is here much greater

than in the west of the county, and this greater thickness

is accompanied with the development of the lower ore beds

which do not exist there.

Only the Sand-vein ore bed is now worked in Tuscarora

township ; but the two lower beds are easily accessible at

the river, and could be at once resorted to if the price of

the ore were higher. At present about 800 tons a month
are sent to market.

West from the river this ore bed has been opened in numer-

ous places, but with one exception all are now ''standing."

It is not of uniform quality. In some places as at the new
level driven by Mr. R. Cochran a mile west of Millerstown,

the soft ore gives place to a hard ferriferous limestone, very

exjjensive to mine and containing a high percentage of lime.

(For further details see Chapter V.)

The Onondaga group, (V.)

Xo natural exposure of these rocks was found in this

township. Its nearly vertical beds are concealed by super-

ficial soil along Raccoon valley below the level of the open-

ings of the ore beds. These openings sometimes begin in

the red shale and sometimes in the olive shales underlying-

it—the passage beds. But these excavations present no
features which have not been already mentioned in this re-

port.

The Lower Helderoerg group, No. VI.

The rocks of this group crop out forming a low ridge

along the middle of Raccoon valley. They differ from
themselves in other parts of the county by being less mas-
sive. Though no good or complete section is exposed in

the township, yet the absence of the massive limestone beds
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of Limestone ridge is very marked. The beds are thin, and
at the few exposures at the east end of the township show
only a small part of the section.

But at the west end near the border of Saville township

occur the best exposures of the white flint beds that I have

seen in the county. Near School-house No. 8 can be seen

the section here represented :

Solid white flint, 0' 0'

Solid white flint, 0' 6''

Solid white flint, ... 1'

Sandy limestone with lenticular black flint masses, .... 4'

Sandy limestone as at Half Falls mountain, 6'

The exposure of these rocks in this part of the township

is much increased by three anticlinal rolls, which are repre-

sented on the county maps by the zigzags of the color bands.

The Oriskany sandstone, JVo. VII.

This sandstone makes but little show in Tuscarora town-

ship, and calls for no lengthened description. A fair ex-

posure of it occurs opposite Millerstown.

The Marcellus group, {VIII.)

No exposure of the Marcellus limestone or Iron ore has

been found in Tuscarora township. It appears as if this

bed of hematite were less developed in this part of the

county than in the center. Nor have I observed any out-

crops of the Black shale calling for special mention. All

the features of these rocks may be found described in the

reports on other townships.

The Hamilton group. ( VIII.)

The lower shales of this group like so many others are in

great part covered with forest. The sandstone, however,

nexl to Tuscarora mountain, forms the most conspicuous

object in the township—Raccoon ridge. This, as most

others made of the Hamilton sandstone, is a steep, rough,

wooded range forming an almost impassable barrier from

end to end through which only two roads exist. One of
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these is at Donnally's mill where a stream made up of the

waters from the upper part of Buckwheat valley passes

through the ridge to join Raccoon creek. The other is

about two miles farther west and close to the commence-
ment of the anticlinal mentioned above. The road through

this gap is long as it cuts obliquely through the ridge and
is a perfect wilderness of the great Laurel (Rhododendron)
which grows here in greater profusion than I have seen it

anywhere else in the county. Another road about half a

mile farther west passes through or rather over the Ham-
ilton sandstone where the point of the syncline is flattening

down. The sandstone runs out as it approaches the lime-

stone which appears below it.

The Chemung group, {VIII.)

Of all the soils in Perry county that on the Chemung
shale is among the poorest, and of all the Chemung dis-

tricts that on Hominy ridge is the most uninviting. High,

steep, and rough it presents little to attract the farmer, and
the wonder arises why so much of it is cleared. The streams

have cut deep cross-ravines as they usually do in these rocks,

and the roads winding or climbing straight up the hillsides

are in some places almost impassable. This wide stretch

of open or partly wooded shale land gives the geologist a

clear proof of the greater thickness of the Chemung group

here than at its southern outcrop at Rockville, where it

does not occupy more than a third of the space.

The western part of the outcrop of the Chemung rocks

combined with that of the Hamilton, forms one of the

roughest parts of Perry county. Much of it has never been

cleared, and it would be well to allow many acres now
stripped of timber to revert to their forest condition.
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18. Tyrone toicnship.

Tyrone township is bounded on the north, east, and west

by straight lines. Its southern boundary follows the curves

of the crest of the Blue mountains. (See map.) After

ranging in almost a straight line from the Susquehanna
river westward for about 20 miles, it doubles back eastward

for two miles to the knob of Welsh hill, thence southwest-

ward, five miles to the head of Kennedy 's valley, around
which it bends sharply and returns to Pilot Knob (Mount
Dempsey) overlooking Landisburg, thence southwestward

again two miles to the Madison township corner.

Bower mountain. Mount Dempsey, and Welsh hill are

made by three great arches (anticlinals) of Medina sandstone,

Xo. IV. of different heights. (See cross-section Fig. 1,

Plate XLIII.)

These mountains have long sloping ends towards the

northeast, that is, into the township, because the anticlinal

arches are sinking in that direction, and the soft Clinton and
Onondaga rocks fold over and around the lower levels of

these slopes.

The whole drainage of the township is accomplished by
Sherman's creek and its branches iiowing east-southeast-

ward across the ends of the three mountains. In this fea-

ture of its geography, Tyrone township exemplifies the

drainage-system of middle Pennsylvania.

Sherman's creek, on entering the township from the west,

cuts through a high ridge of the Onondaga upper lime beds

and gets into the lower shales. Further than this it cannot

go, being confronted by the Iron sandstone of Bower
mountain. So it turns and flows east until it can get round
the end of the mountain, still keeping in the soft shales.

Receiving Muddy run from the north it strikes south
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over the Onondaga shales in the synclinal valley of Laurel

creek (coming from the west between Bower and Blue

mountain) to Mount Dempsey, where it cuts across the end

of the soft Clinton upper shales and turns east again.

Receiving Montour run from the north, near Landisburg,

it again turns southward and curves across the synclinal of

Kennedy valley to the end of the Welsh hill, where it leaves

Tuscarora township and enters Spring.

Receiving then McCabe's run from the west it gets round

the end of the mountain in the soft Onondaga lower shales,

and strikes for the last time southward to cross Green val-

ley, but after cutting through No. YI and VII and the Mar-

cellus soft rocks of No. VIII, it meets the hard Hamilton
sandstone, abandons its southeast course and keeps away
north eastward through Spring, Carroll, and Penn townships

to the Susquehanna river at Duncannon.
[As Sherman's creek, in a small way, behaves in Tuscarora

and Spring townships, so, in a larger way, the Juniata and
Susquehanna rivers behave in crossing the middle belt of

the State. They avoid the greater anticlinal arches by pass-

ing around their dying ends ; and, as Sherman's creek gets

round the ends of Bower, Dempsey, and Welsh mountains
of Xo. IV by keeping in the softer rocks of Xo. V, yet is

sometimes obliged to cut gaps through the smaller lime-

stone and sandstone ridges of V, VI, VII, and VIII ; so

the Juniata and Susquehanna rivers while avoiding one hard
formation are obliged sometimes to cut gaps through
another.—J. P. L.]

That this cutting process has not always been going on at

the present level of the country is evident without argument.
Sherman's creek and its branches, like the Juniata and Sus-

quehanna and all their branches, have flowed in past times

at various higher levels.

I noticed round gravel lying on a hillside in Kennedy's
valley 60 to 80 feet above the present bed of McCabe's run.

The Medina sandstone, No. IV.

One long sinuous outcrop of this hard and massive for-

24 F\
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mation makes the southern barrier of the township as de-

scribed above.

Green valley and Kennedy's valley are troughs of Clin-

ton and Onondaga No. V in folds of this outcrop.

There is no gap in the outcrop of No. IV from end to end,

but a road into Cumberland county crosses the mountain
by a notch in the crest called McClnre' s gap, at the back
of Welsh hill, where the Medina sandstone is cleft over the

anticline.

The dip of the Medina rocks is everywhere so nearly ver-

tical that the breadth of the outcrop nearly measures the

thickness of the formation. It contains no minerals of

value.

The Clinton group, ( V.)

Two outcrops of the rocks of this group cross the town-

ship.

One extends along the whole line of the Blue mountains

from the Spring township line, round Green valley, to Welsh
hill ; along both sides of Kennedy's valley ; and along the

north side of Mount Dempsey, passing out of the township

into Shaeffer's valley.

The other saddles the end of Bower mountain.

The former of these outcrops has a length of about 18

miles, chiefly through a wooded country. High up on the

Blue mountains runs the outcrop of the Iron sandstone

supporting the lower green shales.

The Iron sandstone is somewhat thicker in this part of

the county than in the north, and makes a visible terrace

round the prominent points of the mountain. The terrace,

however, is largely due to the Ore sandstone.

An excellent example of the relation of these beds may
be seen in Pilot Knob. Viewed from any of t lie limestone

ridges near Landisburg the central mass of the Medina sand-

si one is seen composing the highest knob, behind which in

Cumberland county lies Doubling hollow.

In front of and surrounding it like a wall is a lower ridge

formed by the Clinton outcrop, with its two sandstones.

Between this lower ridge and the main mountain a trench
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has been eroded along the outcrop of the soft lower green

shales. This trench-like valley drains out through a gap
in the lower rampart-like ridges of the two sandstones. The
same structure prevails along the whole line, but is nowhere
else so conspicuous.

The outer wall, or sandstone ridge, is, as described above,

double crested ; the one crest formed by the Iron sandstone,

the other by the Ore sandstone.

The upper green shales, which lie between the two sand-

stones, are usually less than 200 feet thick, and are protected

from the weather by the covering of slabs of the almost in-

destructible Iron sandstone.

Xo trace, so far as I have observed, exists of the ore beds

which in some other places, as at Millerstown, lie under the

Ore sandstone and in the upper shale.

The Sandvein ore bed, on top of the Ore sandstone, is

present and makes a fair display, especially in Kennedy's
valley, where on the land of Mr. Egolf, numerous fragments

may be seen containing characteristic Clinton fossils.

The Onondaga group, ( V.)

The shales of this group crop out over the greater

part of Tyrone township and yield the colored soil which it

usually exhibits. They are everywhere on edge, so that

their thickness is exposed in many places. It is not easy

to obtain measurements on account of the difficulty of de-

termining the exact limits of the beds. Near Landisburg,

however, exposures occur sufficiently clear for the purpose.

On the whole, Tyrone township affords one of the most in-

structive fields for studying the Onondaga group that I

have found in the count\r
.

The Bloomsburg red shale is well exposed to the south

of the town on the road to Bridgeport, and measurements

give its thickness there at about 700 feet—the same as else-

where. This part of the group is uniform in mass over the

county.

The variegated shale, as nearly as it was possible to de-

termine the fact, is here of nearlv the same thickness as in
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other parts of the county, that is between 700 and 800 feet,

measuring from the Bloomfield sandstone down to the solid

(Bloomsburg) red shale.

Behind the town of Landisburg the following section can
be measured :

Section at Landisburg.

{Onondaga upper variegated shales; see Fig. 2, PI. XLIII.)

Shaly limestone.

Red shale, 1'

Limestone shale with wrinkled surface, 6'

( Hard green shale and sandstone withZepe?*- ^

ditia aita, 3'
I

Bloomfield I Red ghale^ sandstone> , .... 15' I 42'
sandstone,

1 Green gaud^ne with Lep. alta, .... 4'

^ Red shale and sandstone, 20 J

Gray and yellow shale, 15'

Gray shale, 36!

Red shale, 7

Gray shale, 180'

Red shale. 40'

Total, 327'

The slabs in one of these beds of the Bloomfield sandstone

are completely covered with the casts of Leperditia alta.

The Gray shales lie between the top of the section here

represented and the limestone which crops out on the side

of the hill. They are apparently about 200 feet thick as

usual, but their summit is not well exposed.

The great extent of the outcrop of the Bloomsburg red,

shale gives to this township its fertile soil. It is the most

easterly of the townships of Perry county which can boast

thai the greater part of its surface consists of good farming

hind. The shale ground extends over all the northern and

middle parts of the township and high up the slopes of the

mountains, running deep into the long valleys which form

sheltered nooks secluded from the rest of the world, the

southward sloping sides of which should produce as early

crops as any places in the county.
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The red shale saddles all the anticlines as shown on the

map. A tongue of it enters the township at Waggoners
mill and extends beyond Loysville. A second comes in

from the anticline of Bower mountain ; a third from that of

Pilot knob, and a fourth from Welsh hill. Skirting all these

on north and south is a broad belt of the variegated shale

which runs high up the valleys, occupying a broad tract in

the middle of each. It may be traced in Kennedy's and

Shaelfer's valleys for several miles. The gray shales are

eroded from every part of the township except along the

border of the limestone.

The Bridgeport sandstone (of which a description may
be found in the account of Spring township) crops out in

numerous places in Tyrone, especially on the sides and tops

of the shale rido-e in Kennedy's vallev and Green vallev.

Here it forms rough, rugged terraces, and its flinty frag-

ments cause much labor in clearing some of the fields. X ear-

Mr. Egolfs saw-mill, in Tyrone township, is perhaps one

of the best exposures. The sandstone has been deeply

eroded by McCabe's run and its ragged edges stand out dip-

ping at about 45° X. X. W. on the north bank. It is about

12 feet thick.

The variegated shales are well seen on the banks of Sher-

man's creek a mile and a half southwest of Loysville. About
800 feet of the upper or more calcareous beds are here visi-

ble in the middle of the troughs between Bower mountain
and Chestnut ridge. The limestone bands are very thick

and heavy. One of them has been quarried and burned for

lime. This is the most easterly lime quarry on these beds

in Perry county.

The calcareous beds, except those near the base of the

section, yield two well-known fossils of the Lower Helder-

berg

—

Leperditia alia and Beyrlchla notata—abundantly.

The former may be found almost to the bottom of the ex-

X>osed section or nearly 000 feet from its top, thus carrying

the crustacean fauna of the Lower Helderberg deep down
into the shale, at least as far as the calcareous beds ex-

tend.

A curious bed occurs at the same place consisting of a
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limestone breccia, the fragments of which are subangular

connected by limestone. The fragments consist apparently

of the more solid beds of limestone broken down and re-

cemented.

There is also a bed containing great numbers of small

quartz geodes in yellow shale. It may be remarked in pass-

ing that similar beds occur in the Niagara limestone in Ohio.

The same series of beds with the same fossils is exposed

on the Valley road near Cissna's run or Cedar run in Madi-

son township. See report on that township.

The Lower Helderberg limestone, No. VI

Three points of this limestone project from Spring into

Tyrone township. The first is the point of Bell's hill near

Greenpark, the second is the double pointed ridge overlook-

ing Landisburg, and the third is a small point west of Oak-
grove furnace.

At the second of these some of the fossils of the limestone

shales occur chiefly in loose slabs. Most of them belong to

species found at Clark's Mill. (See page — .)

Another outcrop of this limestone is on the north border

of the township along Limestone ridge, the crest of which

is the township line. It is long and narrow, and cultivated

in most places to the top.

These outcrops yield an abundant supply of lime for the

inhabitants of the township, but they present no features

of special geological interest and call for no further remarks.

The Oriskany sandstone, No. VII

Only the faintest traces of the Oriskany sandstone are

discoverable in the township, except along the northern

(Saville) line. Slight indications of the cap of Oriskany

may be Been on the two hills above Landisburg, but none

on the point of Bell's hill. It is seen again on the top of

the knoll facing Oakgrove furnace where the long line from

Half Palls mountain meets that coining in from Carroll

township.
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The Marcellus limestone, iron ore, and shale, (VIII.)

The only place where any trace of rhese can be found is

at the high knoll opposite Oakgrove furnace, where the

black shale and iron ore have been taken out, the latter in

considerable quantity. The hill is honeycombed with old

workings, and to this day a horse or a man or both will oc-

casionally drop in.
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19. Watts township.

This township occupies the point of land between the

rivers Juniata and Susquehanna, from Half Falls mount-
ain to Duncan's and Haldeman's islands.

Its northern line is mountainous but southward it slopes

gently towards the point where it is but little raised above

the level of the river. The township is rather thinly set-

tled, especially in the north where the land is rough and
poor. The Pennsylvania canal runs along the river side for

about seven miles and crosses into Haldemait s island at

the southern point, the old channel between them being

filled for that purpose at the west end. A third island

formerly existed but since the construction of the canal the

intervening channel has silted up so that it is now six feet

above the usual level of the river. Consequently this

[Hulincf s island) is permanently united physically to

Perry county though by the original deeds and still legally

it is a part of Dauphin.*

One of the most interesting features in the geology of

Watts township is the abundant evidence it yields of the

former flow of the rivers at a higher level. Haldemarf s

island is nothing but a former Hood plain of the Susque-

*The tradition in the neighborhood is, that the earliest settler in the dis-

trict, Abraham Huling, a man of unusual foresight, at least in his own opin-

ion, bought 200 acres of land at the mouth of the Juniata commanding both

rivers with a view to profit from the great city that was likely to grow up at

the confluence. He did the same at the junction of the Allegheny and Mo-
nongahela. After awhile as the cities did not appear, he came to the conclu-

sion that the latter was too far west and sold it, retaining the former. Alas for

human prescience ! The one is now Pittsburgh, the other is still the Junction

farm and since the introduction of the railway has lost what little importance

it previously had from lying on the highroad west from Harrisburg to Fort

Duquesne, (Pittsburgh.)



378 F\ REPORT OF PROGRESS. E. W. CLAY POLE

hanna and Juniata. Rounded gravel and sand are found
in every field. The same is true of Duncan* s island, al-

though some of ir, by the deepening of the channel, is now
much above the water.

Before the construction of the canal the Juniata flowed

into the Susquehanna, or vice versa, through a channel

north of the islands. Once since then, during a great flood

in 1846, the Susquehanna rose over its banks, reopened this

old channel and swept out the embankment of the canal.

Much of the land along the east side of the township is

alluvial soil consisting of ancient river bottom, now far

above the highest floods. On the west side there is no such

land. The Juniata flows close under the cliffs. Many feet

above this flood-plain may be found rounded and trans-

ported stones proving the ancient presence of the river at

that height.

The bearing of these facts on the geological history of the

county is easily seen. If the rivers were ever thirty or forty

feet higher than now, they may have been 300 or 400 feet

higher, for the process which is lowering their channels now
has been lowering them for untold ages.

The Susquehanna thrown more and more to the eastward

at Girty's notch lias cut into Dauphin county and left the

accumulation of alluvial soil along its western bank, till

striking Peter's mountain it again flows westward. The

erosion of the Catskill sandstone terrace, or north flank of

Peter's mountain, by the river as it slants in to the gap, is

finely exhibited.

The Lower Helderberg limestone, No. VI.

This limestone makes but a small outcrop in the township

in the northwest corner. The point of limestone ridge

crosses the river and enters the end of Half Falls mountain,

where it has been quarried and burnt for several years. The

Limestone extends but a short distance inland, being soon

covered by the Bhales and Bandstone of the Hamilton.

'I'll.- beds are here very much disturbed, and have yielded

no fossils. Some of tli<> layers are very sandy, but are

nevertheless burnt for lime.
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The Oriskany sandstone, No. (VII.)

Immediately above the limestone which crops out on the

north line of the township comes a bold ridge of Oriskany

sandstone about 20 feet thick, or rather less. It forms an

almost complete dam across the Juniata, producing the

Half Falls, from which the mountain takes its name It

is hard and full of the small white quartz pebbles so char-

acteristic of it in other places. It does not form a distinct

ridge as in many parts of the county and is soon overlap-

ped by the lower shales and Hamilton sandstone.

The Marcellus shale, limestone, and ore, (VIII)

The area in which the outcrop of these beds can be looked

for in this township is very small, and I know no place

where any of them can be found outside of the river bed.

The Marcellus limestone is mentioned in the report of the

First survey (Vol. I, p. 138) as cropping out at Half Falls

mountain, but I have been unable to find it. It may be

visible in the river at very low water, but this is improbable.

The Marcellus black shale and Hamilton lower shales,

(VIII.)

These shales make no noticeable outcrop in this township.

The only place where they can be looked for is at and near

the Half Falls mountain, and here they are completely

covered and concealed by the wreckage of the Hamilton
sandstone. At low water they may be seen in some places

in the river bed, and are imperfectly shown in some holes

dug in search of the ore bed.

The Hamilton sandstone, (VIII)

The northern portion of Watts township consists of a

mountainous district formed by the outcrop of the Hamil-

ton sandstone in a series of converging ridges, the geologi-

cal structure of which is somewhat complicated. The main
axis of the ridge, whose southeastern slope continues under
the whole of Watts township, passes along the dividing

line from the limestone quarries at Half Falls mountain to

Girty's Notch. But the southern side of this anticline is not
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simple. Aii Inspection of the county geological map will

show that along this line are several distinct outcrops con-

verging to a junction near the Susquehanna liver. The
ranges of Buffalo hills. Limestone ridge, Mahanoy ridge,

and Dick's hill all tend directly to this point, and their near

approach and ultimate meeting render the structure of the

northern part of Watts township somewhat intricate.

In the first place almost immediately south of the lime-

stone comes the continuation of Mahanoy ridge. It forms

the middle and highest point of the triple ridge of Half

Falls mountain, about 500 feet above the river. This promi-

nent feature in the geography of the township continues E.

N. E., gradually sinking to a lower level as it nears the

Susquehanna at Girty's Notch, where its south-southeast

dipping beds are well exposed. But immediately south of

this ridge is a second parallel and of almost equal height,

the presence of which can only be explained by the. exist-

ence of a fault running along the narrow valley between the

two ridges. This is probably a continuation on a rather

different line of the Perry county fault running through

Spring, Centre, and Miller townships, and of which an ac-

count may be found in the general report on the county.

At this point the effect of the fault is to bring the Hamilton

sandstone up a second time so that the base of its southern

lies against the summit of its northern outcrop. There is,

therefore, presented along the river side a double thickness

of the Hamilton Sandstone as may readily be proved by
horizontal measurement. The distance from the Oriskany

sandstone through the two ridges of Hamilton sandstone to

the iron ore bed is about 3500 feet, which, at a dip of 40°-

50°, is equivalent to a thickness of about 2400 feet. De-

ducting 600 feet for the thickness of the Oriskany. Mareel-

lus, an<l Hamilton lower shale, we have L800 feet remaining.

The Hamilton sandstone nowhere in the county exceeds 800

feet, and seldom reaches that figure, so that there is evi-

dently a rep etition of its whole mass and part of the upper
or lower shale or both. These are, however, concealed, and

therefore inaccessible. The amount of "throw" may be

Bel down at about 800 feet.
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So far as time has allowed me to determine it, this sub-

sidiary fault extends about three miles to the east-north-

east where it finally dies out.

But the fault above mentioned does not include all the

complications of the Hamilton sandstone in Watts town-

ship. Immediately south of the outcrop thrown up by It

occurs another, bringing up the topmost beds of the same
sandstone. It is difficult to determine from the exposure

whether a complete arch exists at this place or not. But
the evidence I have been able to obtain leads me to the con-

clusion that we have here the eastern termination of the

Perry county fault. ' The axis of the arch above mentioned

is exactly in the line of Dick's hill, and the indications of

rapid decline in the throw of the fault at the east end of

that range prepare us to expect its disappearance at no great

distance. According v we here find the missing northern

slope of the Dick's hill anticline reappearing from its long

submergence. It once probably passed near Bridgeport

and thence possibly along the present site of Kennedy's
valley into Cumberland county where the anticline may still

be traced. But erosion long ago destroyed it and no vestige

of it now remains. This is an indication, if any such were

necessary, of the great antiquity of the fault.

The Hamilton sandstone sinks rapidly at the east end of

Dick's hill, so that the range suddenly disappears. From
this point the exact line of the fault cannot well be traced

across the low flat ground by the river side, but the reap-

pearance of the sandstone in Watts township restores it.

This outcrop runs about 33° north of east and may be traced

about three miles into the township where it ends by unit-

ing with the other ranges above described.

The northern line of this township is therefore a focus

where meet all the four ridges named above which are prom-
inent features in the geography of Perry county. From
near the middle of this line they radiate—Buffalo hills to

Centre, Limestone ridge to Xew Germantown, Mahanoy to

Elliotsburg and Dick's hill, under various aliases, to Oak
Grove. Geologically three of them may be traced back
again—Buffalo hills, by Racoon and Wild Cat ridges, to the
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Susquehanna
;
Limestone ridge to Ickesburg and Millers-

tow n and mound Pfoutz's valley, and Dick's hill, by Little

mountain, to the Susquehanna at Marysville. The return

oi* Mahanoy ridge is prevented by the Perry county fault,

which cuts it off near the Perry Furnace.

Prom the point of convergence these ranges continue as

a single simple anticline to the Susquehanna river
;
gradu-

ally subsiding, it there sinks beneath the water forming a

reef of rocks and a rapid. Some additional details will be

found in the report on Buffalo township.

A quarry was opened some years ago on the south side

of the mountain about a mile from the Susquehanna, or Big

river as it is commonly called in the district, but it has not

been worked recently.

The Hamiltonfossil ore.

An outcrop of this ore exists along the southern side of

the Hamilton sandstone, but so far as I am aware no at-

tempt has been made to open or work it except at the two

ends of the range in the township. On the Susquehanna
at Girty s Notch several drifts were run in some years ago

and a considerable quantity of ore taken out. The prop-

erty is now in the possession of the Messrs. McCormick and
the ore is not worked. Its quality, so far as can be judged

from appearances, is the same as in most other exposures

along this line of outcrop. I was informed that the mine
had been abandoned on account of the poverty of the ore

but am not aware that the ore has been analysed. It is

said to be very sandy.

Another exposure from which a few tons have been taken

is :it the other end of the mountain on the Juniata river.

Here a quantity of the ore is lying with the usual appear-

ance and of the usual quality bnt this opening also has been

abandoned. It lies on the south slope of the ridge brought

up by the fault. A few hundred yards farther south on
the upper surface of the sandstone of tin 4 arch above men-
tioned a small hole has been dug exposing the Hamilton

fossil <»re. but only imperfectly.

At the present prices of iron (1883
> this bed is not worth
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working anywhere in Perry county. Most of the ore taken

from it was mined during the years following the war when
the price of iron was high.

The Hamilton Upper shale, (VIII.)

These shales may be found exposed in their usual posi-

tion—over the Hamilton sandstone- -wherever the ore has

been opened. At Girty's Notch the Paracyclas shales have

been largely excavated in mining the ore and abundance of

the characteristic fossils may be obtained in the spoil-bank.

This is the richest locality with which I have met in the

county for these fossils.

The same fossils may be found at the other two outcrops

of the fossil ore but less abundantly, less shale having been

taken out.

Near the last of the three outcrops alluded to when writ-

ing of the fossil ore the Tropedoleptus bed may be found

about 100 yards to the southward showing its typical color

and fossils.

The Genessee-Portage-Chemung shale, VIII

This group as shown on the map occupies a broad belt of

the township extending from the Juniata to the Susque
hanna. The breadth of this belt of ground, however, indi-

cates nothing in regard to the thickness of the rocks. It is

impossible to measure them here, in consequence of the

numerous folds and flexures they exhibit. The cliffs along

the road by the Juniata river show nothingbut a succession

of rocks dippingat varying angles from vertical to horizontal,

and a series of anticlinal arches sometimes only a few feet,

sometimes many yards across. It is consequently quite im-

possible to establish any subdivision in the great mass of

olive shales and sandstones without much more expendi-

ture of time than, the exigency of the survey allowed.

It is, however, quite certain that the rocks of this group
thin down to the southeast. Careful measurement with

approximate allowance for repetition by folding would not,

I think, give them here more than one half the thickness

they have at Newport, only six miles away.
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The outcrop of these rocks across the township gives a

meager soil, with rolling surface, much cut down by streams

some of which flow in valleys, the sides of which are too

steep lor cultivation, and are therefore covered with timber.

The Chemung-Catskill and Catskill, No. IX.

These red shales and sandstones occupy the whole south-

ern and southeastern part of Watts township. Its surface

is, like that of the Chemung rocks, rolling and cultivated.

Its soil is good and well watered. Its slope is gradually to

the south, giving it a warm exposure.

As with the Chemung group, so with the Catskill, the

beds are much folded and contorted, sometimes standing

almost vertical and at other times lying almost horizontal.

Consequently the area underlaid by these rocks is much
larger than their mere thickness Unlike the Chemung,
however, the Catskill group does not thin out to the south-

east, but maintains its full mass, which in Watts township

is probably at least 6000 feet. But its outcrop reaches from

a point nearly two miles north of Haldeman's Island to the

base of Peter's mountain, a distance of nearly four miles.

The contortion is confined to the lower and softer beds, the

harder red sandstones which form the foot-hills of Peters

mountain and pass under the Pocono sandstone dip regu-

larly and continuously to the S S. E.

The Kingsmill sandstone shows evident traces of its

presence in the township by forming one or more stony

ridges of white sandstone. But in the midst of so much
contortion and displacement it has been impossible to trace

it, as it was traced in Penn and Carroll townships. More-

over it is not apparently so fossiliferous as there, and con-

sequently is more difficult to follow. Enough evidence,

however, lias been obtained to justify the extension of the

horizon through the township, though not enough to enable

me to represent it with close accuracy on a ma}).

The Wast Duncannon trap-dyke.

Our of the trap-dykes of which an account may be found

in tli«' report on Penn and Rye townships and also in the
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general report on the county, can be followed across the

Juniata into Watts township. It is in all probability a con-

tinuation of what is there named the East Duncannon dyke,

which passes through the cove and across Peters mountain

near the gap. It may be seen exposed by the riverside

about half a mile below Duncannon. Its course if con-

tinued along the same line would bring it nearly to the place

in Watts township where the trap-rock again appears, about

half a mile north of Dr. Reutter's house at the junction.

This dyke must therefore cut somewhere near Duncannon the

branch of the West Duncannon dyke which runs southeast

from its point of division. It is precisely like the trap of

Penn township—a hard, tough, dark green, almost black

dolerite, containing a small proportion of magnetic oxide of

iron which by rusting renders the outside yellow. From the

point where it first shows itself in the river bank it may be

tracked by loose blocks scattered on the roads and fields

nearly to the foot of Half Falls mountain and probably had
time allowed might have been followed farther. The last

trace of it seen was near the house of Mr. M. Peters.

25 Fa
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20. Wheatfield township.

Wheatfield township lies on the south side of the Perry

county fault. The crest of Dick's hill which is thrown up
thereby forms its northern line. It is a long, narrow town-

ship lying for the most part on the Chemung shale and con-

sequently consisting in so far of rather poor land. Its

northern and southern portions, the former of which con-

sists of the Hamilton shale and the latter of the Catskill

red sandstone, are of better quality. Its surface as is usual

with the Chemung shale is hummocky, being cut in all di-

rections by streams. The drainage is consequently very

irregular.

No steep or high ranges cross Wheatfield township ex-

cept the Hamilton sandstone ridge of Dick's hill which lies

close to its northern border. Its waters are carried off in

four directions, east to the Juniata, west to the Sandy hol-

low branch of Richland run, south into Sherman's creek

directly, and centrally into the Little Juniata.

The northwestern corner of the township is occupied by
the great zigzag of the Hamilton group which makes a fold

on approaching the limestone of Iron ridge. This fold forms

the high knob locally known as Round Top and also the

ridge connecting this with the main range, which bears the

name Dick's Hill bridge. One of the five charcoal furnaces

of Perry county was situated in this township at Monte-
bello on the Little Juniata, Long ago abandoned, the place

is now marked only by the chimneys of the old cottages,

by the ruins of the old furnace and its surrounding struc-

tures, by the mass of slag not yet overgrown with vegeta-

tion, resembling an ancient lava-field, and by a single in-

habited house. Almost all else has disappeared and the

place by its forsaken gardens and white pine thickets re-
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minds the passing geologist of Goldsmith's lines in the

"Traveler"—

" Near yonder copse where once the garden smiled,

And still where many a garden flower grows wild," <fec.

Nature has almost regained her supremacy, and is fast

restoring to the spot that beauty which the smoking furnace

destroyed, and is reclothing with wood the hillsides which
were stripped to supply charcoal.

A projecting point in the southwest includes a part of

Shermans creek. Delville mill, with the few houses sur-

rounding it, is the only hamlet in the township since the

decay of Montebello. At this part of its course Sherman's

creek is deflected to the northward by striking the hard

beds near the top of the Catskill group. After flowing

north for a mile it meets the almost equally hard beds near

the base of the group, and is again deflected southward.

Exactly similar changes are produced in the Buffalo, in

Juniata township, by striking on the same beds of rock.

The Hamilton lower shale, (VIII.)

These shales make a larger show in this township than

anywhere else in the east of the county, passing along the

north foot of Dick's hill in Centre township, where they

are brought up by the fault, and have been cut away by the

Little Juniata. They curve around the western end of the

hill and crop out along the Duncannon road. They reenter

the anticlinal fold forming the Bridge, and here occupy a

large extent of ground. Crossing the road they leave the

township and pass down into Sandy Hollow in Carroll town-

ship.

The fields at the west end of the hill show the peculiar

whitish cast that characterizes these shales, and the land is

of the same quality as they usually afford—rather poor.

The Hamilton sandstone, (VIII.)

This sandstone, forming the crest of Dick's hill, is thrown

up by the fault which ranges along the northern foot of the

hill.
* The dip of its bed varies from 90° to 30°, often in a
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comparatively short distance. Its outcrop forms the usual

rough stony ridge overgrown with timber which the Hamil-
ton sandstone exhibits in its southeastern exposure.

Toward the west the range suddenly disappears, the sand-

stone descending to and below ground level by the rapid

diminution of the throw of the fault, an account of which
will be found in the chapter devoted to that subject.

Beyond the doubling of the sandstone by a fold at the

western end of Dick's hill, there is nothing more that re-

quires special notice. The bold peak called Round Top is

an anticlinal point connected with the main range by a ridge

called Dick's Hill bridge. From the Round Top the ridge

enters Carroll township and a partial gap is cut through it

by a small stream where the Dellville road passes.

The Hamiltonfossil ore, ( VIIT.)

This bed crops out in its usual position along the south

iiank of Dick's hill where it is of good thickness, and has

been mined on the land of Messrs. Dochterman, Lickel,

Rathvon and Heishley. It contains the usual fossils that

characterize it but requires no further mention. See chap-

ter on the Iron Ores.

The Hamilton Upper shale, (VIII)

As may be seen by inspection of the geological map this

shale runs along the south flank of Dick's hill, keeping at the

eastern end close under the ridge owing to the steep dip of

the beds. It is seldom exposed, and so far as I have been

able to examine it, it is less fossiliferous than near New
Bloom field. It zigzags with the Hamilton sandstone at what

is called Dirk's Hill bridge, and i^ then thrown much fur-

ther southward at the western than at the eastern end of

the township. Its dip is uniformly south-southeast, varying

a little frora an average of S, 30° E. Owing to the zigzag

above mentioned the Penestella shale is Found runningalong

the turnpike read, east from Rattlesnake hill, nearly to the

head of Dark Hollow, where, though the bend of the road

i- vciy slight, beds higher in the series are exposed.
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The most remarkable feature characterizing the Hamilton

upper shale in Wheatfield township is the presence of a

band of iron ore which does not occur in Centre. The shale

which carries but a small proportion of iron in most places

here becomes heavily charged with it and yields in some
spots an ore bed as much as two feet thick. This ore bed

and the inter-bedded and containing shales afford many of

the fossils found at the typical exposure near New Bloom-
field. The bed at the openings yields a brittle fossiliferous

ore. characterized by a tendency to break with a square

fracture. It is of good quality for its kind, and was mined
for the use of the furnace at Duncannon until about 1872,

when that furnace was blown out for a time. Since then

nothing has been done and the openings have fallen in. The
traces of these workings may yet be seen on the land of

Messrs. C. Rathvon, C. Dochterman, L. Lickel, and C.

Heishley.

Specimens from this bed on the land of Mr. Lickel were

analysed by Mr. J. M. Stinson at the laboratory in Harris-

burg with the following result :*

Metallic iron, 33.10

Alumina, 7.98

Lime, 30

Magnesia, 80

Phosphorus, 2.50

The Genessee and the Portage shale, VIII.

The Portage shale is well exposed at the mouth of Losh's

run by the roadside. Here its characteristic fossils may be

obtained.

It also crops out in the roadside about a mile and a half

to the southwest on the bank of the south branch of the

run. Elsewhere I have not noticed it.

The Chemung group, VIII.

These rocks occupy a broad belt across the middle of the

township. They exhibit the usual rounded hilly surface,

cut in all directions regardless of the strike by little water

* For full report of analyses see Report M3
, p. 35.
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courses. The land on this belt is poor as is usually the case

on this shales or yellow slate as they are called in the dis-

trict.

The Chemung shale has a uniform S. S. E. dip except

near the fold in Dick's hill, and I have not observed any
subsidiary llexures in the township. It is, however, prob-

able that some, at least, of the numerous wrinkles on the

east side of the Juniata extend to the west bank.

The Chemung-Calskill beds, VIII-IX.

Section in passage beds between Chemung and Catskill

north of Kingsmill.

The following section occurs near the base of the red shales

at the top of the hill half a mile north of Kingsmill

:

Dip 250 S. 30° E.

Yellowish-green sandstone (with fossils) indicated only by-

loose stones, (d on map below.)

Red shale, sandy and micaceous, with green sandstone

layers, 85' 0"

Green shale, 3' 6 '

Red shale with thin green sandstone, 45' 0"

Green shale, 4' 6"

Red shale, crumbling, 4' 6"

Space covered 50 feet.

Green sandstone with orange specks, 4'
6"

Yellowish-green shale, needle fracturing, 22' 6
'

169' 6"

The base of this section is near the top of the Chemung,

but I found no traces of a fish bed along the part examined.

Below the base of this section at the brook is a bed of

green smooth shale. A bed very similar occurs near the mid-

dleof the Linton's Hill section. (See report on Penn town-

ship. ) Farthers outhward and passing Mr. Smith's farm-

house th.' ground descends to the road junction, and on the

slope i- a bed of green shale, containing well-rounded oval

pebblesi no! concretionary, of a greenish-brown sandy shale-

stone containing plant relics, (con ma])/)

At tli-' fork of the road the shale (red and green) dips at

40
c

S. 20 K.
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At a short distance along the west road are found some

fossiliferons beds containing brachiopods. (b on map.)

The occurrence of the pebbles above mentioned is a note-

worthy fact as apparently another indication of shallow

water in the district at the time of their formation. That

such shallow water or even dry land existed during the de-

position of the Chemung rocks can scarcely be doubted by
any one who has worked among these beds in Perry county.

The great abundance of vegetable relics—plantrags as they

may well be called—indicates this. In many places the sur-

face of the sandstones and sandy shales is blackened by un-

distinguishable traces of vegetable life. Over acres and
square miles extend these carbonaceous layers one above

another, affording proof of abundant vegetation. That this

vegetation was terrestrial may be inferred from the fact that

seaweeds are not known to leave similar remains, and we
may conclude that the land was at no great distance, because

organism so small and frail could not be carried far out to

sea without becoming disintegrated and decomposed. Much
more minute and detailed study of the rocks must, however,

be made before the position and extent of this land or shal-

low water can be determined. See Fig. 2, PI. XLYI.

The Kingsmill sandstone. VIII-IX.

This interesting fossiliferous bed enters the township from

Watts about half a mile north of the head of Duncan's is-

land. It is not well exposed for some distance from the

Juniata, but on reaching the high ground it may be readily

recognized as a low stony ridge running about E. N. E.

and W. S. W.
Near Kingsmill where one of its best exposures occur,

both northeast and southwest of the mill, the bed rock is

not seen, but abundant material for its examination is

scattered over the fields. It is richly fossiliferous and softer

than in many other places. The masses exposed are honey-

combed with the casts of fossils which have been removed
by solution. Some of these exposures lie in Penn township.

Farther southwest, at the next cross-road, (Linton's hill)

is an equally rich fossiliferous exposure of the same sand-
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stone. Eere the bed rock maybe seen in nearly vertical

beds. It does not exceed, so far as can be determined, 12-

20 feet in thickness, and the fossils are not distributed in-

discriminately through it, but occur in certain irregular

layers or pockets so that one side of a slab is often a clean

smooth sandstone, and the other a conglomerate of shell-

casts and flat quartz pebbles.

The sandstone may be traced as a low stony ridge with-

out any conspicuous outcrops, nearly parallel with the road

across Dark Hollow, where its presence is indicated about

hall' a mile from the head of the "Loop" on Sherman's

creek, by a few loose stones carrying the characteristic fos-

sils. It passes on without any very marked display until

it crosses the line into Carroll township.

The section through the Lower Catskill rocks at Linton's

hill, which properly belongs to this township, will be found

in the report on Penn township. It is placed there in order

that it may be in juxtaposition with the Kingsmill section,

which is its upward continuation.

The Catskill group, JVo. IX.

The Catskill rocks compose the whole of the extreme

southern portion of Wheatfield township. The eastern

part, consists of the Chemung-Catskill beds, ending with

the Kingsmill sandstone. These have been already noticed.

In the west, however, where the township extends more to

the south, it, includes almost the whole thickness of the

Catskill rocks. The hard lower beds may be seem in the

neighborhood of Dellville. They form a barrier to the creek

in all its northern excursions, reflecting it as from a revet-

ment wall. Oneof these beds, the Dellville green sandstone,

occurs near Dellville mill. It is a hard massive rock, or

rather double layer of rock with a thin parting in the mid-

dle composed mostly of vegetable remains. This bed may
be traced for a considerable distance over the country, and

serves as a convenient horizon of reference among the mo-

notonous red-shale and sandstone. It is seen at the foot-

bridge a mile west of Dellville, at Dellville, and again on

the Little Juniata, near Kingsmill, where its included plant-
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bed almost constitutes a thin coal seam. Above this hori-

zon the fossils, which in this part of the county characterize

this lower division of the Catskill, and which are described

elsewhere have not been found. It is convenient therefore,

as a sign of a palseontological not less than of a strati-

graphical break.

The only part of Wheatfield township containing the

Middle and Upper Catskill is this southwestern corner

where Pine hill passes through and forms, for a short dis-

tance, its border line. There are several good sections ex-

posed along the creek from Dellville down to the head of

the '"Loop." At the latter place a complete anticline on

a small scale is shown. The presence of several of these

in this broad outcrop of the Catskill rocks proves the diffi-

culty of estimating or measuring the thickness of the group

in this part of the county.

Copy of an old map of the Susquehanna river.

The accompanying copy of an old map of the district of

which Perry county forms a portion seems worthy of a

place in this report, though not geologically connected with

the subject. For the original I am indebted to the kind-

ness of the Hon. C. H. Smiley, of New Bloomtield, who, I

believe, obtained it from Dr. Egle, of Harrisburg. (Plate

XLYII.)
The surveyor's knowledge evidently diminished rapidly

from the southeast toward the northwest. In the former

quarter the map is fairly correct. In the latter it is difficult

to recognize many of the features of the country.

An Indian town stood on the site of Harrisburg. The
Blue mountain and one range of the Cove mountain are de-

lineated. Duncan's and Haldeman's island, at the mouth
of the Cheniaty, (Juniata,) are easily identified. The
northern ma}^, however, represent Clemson's island opposite

Halifax. But further north the distances are contracted

and numerous conspicuous objects omitted. The figures,

however, seen intended to correct this disproportion, and
if the number 70 expresses the miles from the Swatara to
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the great fork at Northumberland, it is nearly correct. The
Sequosockcoo and the Quatoochatoon may represent the

two Mahantangoes, (east and west.) The "Great mountain"
probably stands for the Little mountain and the Line

mountain of Northumberland county, and that on the west

bank is probably a confusion of all the ridges from Shade

to Bald Eagle. TheMikquas' town stood apparently on the

site of SunbUry, and the Indian town opposite the island

may be on the site of Liverpool.
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" "in Madison t., all wooded, but one farm on top, 249

Bower's (Mr.) three warm springs, Spring t., 348

" " temperature 65°, 61°, 60° F., .• 348

Bowlders brought down by river ice, . 167

" of white chert in Buffalo valley, 20' to 30' above present bed of Little

Buffalo creek, .... 200

" of trap piled up for a width of 500', Rye t., 316

Boyd's ridge skirts N. side of Bower's mtn., Toboyne t., 351

Bradford co. fossil found in Perry co., 328

Breccia limestone in V 6, variegated shales, Loysville, Tyrone t., . . 373,374

Brick-clay and sand in Center t. described, ........ .... 208

'• in Juniata t, 237

Bridgeport in Spring t., . . .... 5

Bridgeport sandstone in lower part of red shales, V b, described as a local

deposit, . . 57

" •' at Bistline's mill, 5' thick, underneath 200 , and overlying 500' of

red shale, V 6, . . 68
" " makes Quaker hill in Spring t., . 338

" " crops out frequently in Tyrone t.. especially on sides and top of

ridge in Kennedy and Green valleys, 37:'.

" " 12' thick, makes rugged terraces,

26 ]-\
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Bridgeport sandstone very well exposed at Egolf's mill, Tyrone t., 373

Brown's (S.) house, 85,207

Brown's run, Toboyne t., 24,349
" " valley, synclinal, 29

" " mouth at Mt. Pleasant in Jackson t., 230

Brown hematite iron ore of Marcellus VIII 6 1, 96

Brownell'a lime-kiln, VI, 160

Brunner, (G.,) 73,291

Brunner (W.) brick-clay, near N. Bloomfield, 90,207,210

Back hills, near Blain, Toboyne t., 351,355

Buck's (Middle) Valley ridge, Buffalo t., 147

Bno k wheat valley, Tuscarora t., , 361,365

Buffalo township geology, 147

Bulfalo creek; shows E. dip of rock trough, 17,25

" '
; sinuous in Oliver t., 278

" " in Saville t., . . 319

" ' gap through VITI c. 2, 327

Buffalo hills, VIII c 2, 15,67

" " in Centre t., .198
" " in Miller t., N. slope gentle and cleared ; S. slope scarped, rug-

ged, steep, over Bailey's run, 270

" " in Oliver t., north of Limestone ridge, .277

Buffalo mill, Madison t.. 254

» " section, V b, Saville t., 324

Buffalo mountain described ; all woods, 10,245

Buffalo mountain cove, 148

Buffalo (Raccoon) valley, broad in Saville t., 321

Building sand—See Sand.

Building stone, ore-sand rock, V a, Waggoner's mill, 231

Burn (Mr.); Burn's valley, Toboyne t., in IV, . . . 159,353

Calcareous green shales of V, ... 45

Canal levels, 20,23

Carbonate iron ore of VIII b 1, 194

Carlisle road shows the Perry county fault, 85

Caroline furnace, Baileysburg, Miller t., 4

Carrol] township described, 157

Casta of fossils filled with ochre ; see Fossils, 74

" " in the Kingsmill sandstone, Wheatfield t., 393

Catalogue of plants growing in the oounty, Ch. VI, 113

Catakil] formation; see ix, . 72

" " assumed base, Delville sandstone, 77

Cave of Simon Girty the outlaw, 151

Caverns in VI, in Saville t., 325

Cedar (Oissna's) run, section V 6, Madison t, 256,257

Centre township described, 169

Centre, in Madison t., 5

Centre mills, in Madison t., '•
• -253

" Tudor's section of VIII 6,
261

Centre run enters Sherman's or. near C. mills, 268

Centre section, 262', V6, Madison U, 257,258
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Centre valley, between Chestnut ridge and the ridge of V; the best farm

land in Madison t. made by sand from VII, 249

Centreville, Toboyne t., 5

Charcoal furnaces, 102,387

Chemung formation—See VIII /.

11 fossils useful in working out the faults, 83

Cheniaty (Juniata) river, . 395

Chert beds—See VI, 4, 5.

Chestnut ridge, Jackson t, V a, begins at Waggoner's mill, near center of

Tyrone t., . . 231
11 " in Madison t., described, 247

Chestnut hills, in Jackson t., between Sherman's cr. and Houston's run
;

ends at Beavertown, V a, iron SS., and oreSS., 230
11 " near Centre, Toboyne t., 351

Cissna's (Cedar) run, section V b, Madison t., 256

Clark's mill ; fossils, 182,374

Clark's Mill beds : see VI 6, Lewistown shales, 59,181

Clark's (Rob.) farm, 256

Clay ; see Brick clay, 237

Clemson's island opposite Halifax, 395

Cliffs—See Bluffs.

Cliffs of Pisgah hill, VIII c 2, 157,162
11 of VII, very tine, Centre t., 190

" high on both sides the river, Oliver t., 278

" of VIII-IX, in loop of river, below Milford, 282

Clinton formation—See V a.

" fossils in sand vein ore bed, Tyrone t., 371

Clouser, (A.,) Centre t., . 183

" ore banks south of Newport, . . 95

" " Miller t., 4th outcrop of VII, 268,269
" iron works, Oliver t., . 279

Coal measures, 38

Coal seams, one inch thick, found by Mr. Hockenberry, in Horse Valley

slates, III a, ...... 352

Coal vainly sought, Marcellus black shale, VIII a, near Laurel Grove,90,107,108

" " " also in gray shales, VIII b 5, near New Germany, found by
Mr. Smith, 3 inches thick, 341,342

" " " also in VIII c 1 (!) Spring t., 343

" seams, thin, in the bed of the Juniata, 108,109

» layer in Dellville SS., base of IX, 289,395

" " in Catskill formation, No. IX, 109

" bed, 3' thick, in Buffalo mtn, No. X, . 153

" bed, in Berry's mtn., No. X, 155

" " atDuncannon; 10", 24", 30", 292

Cochran, (R.,) 95,217

" new ore mine, 1 m. N. of Millerstown, 363

Cocalamus creek, Greenwood t., how it runs, 13,26,213

Concord. Toboyne t., 349

Conococheague mountain, No. IV, Jackson t., 8,230

" " Madison t., 248,249; Toboyne t., 354, 300

Contorted fossils; see Fossils, 70
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Cook A Petermann's, Hamilton fossil ore, 100

Cook, (P.,) old mines, Miller t., 205,272

Copper ore, 322

Corniferous character of Clark's Mills limestone topmost beds, VI b, . . . 59
11 limestone formation of New York, possibly coeval with Oriskany in

Pa . . 63,64

" " improperly recognized in the greenish limestone beds under
VIII 6 1, . . . 191

" " not to be identified with VIII b 2, 3 ; no Corn. Lim. fossils to be

found in them, 260,261

Cove creek, 26

Cove mountain, Penn t., described, 9,10,285

Cove in Penn t., well cultivated, 293

Cove of Hunter's run, or Buffalo mountain, 148

Cranbyhill, VIII c 2, 15

Crawley anticlinal, 347

Crawley hill, VIII c 2, 81

" " Little Germany fault, 90

" " VIII c 2 fossil ore outcrop ; unproved, 100; 205

" " east end in Centre t., 201
44 " unites with N. Furnace hill, at Beggar's run, Spring t., 343,344,345

Crest of Blue mountain, Rye t., 311

Crumpling of the crust of the earth, 41

Cumberland Valley trap dyke, 294

Daohterman's form, 100

Danville fossil ore beds, at Millerstown v., a 3, 323

" " in shales under ore SS., no trace of them in Tyrone t., . . . .371

Dark Hollow, Kingsmill SS., Wheatland t., 390,394

Dawson, (Dr. J. W.,) of Montreal, 65,341'

Delville, in Wheat held t.; mill, 4; 3h9,394

Del ville green sandstone, assumed base of IX 75,77,394

u u why green, 77,78

" " 20' thick at Judge Jun kins', Carroll t., 166

'* " has coaly layer ; top of Kingsmill section, Penn t., . . . . 289; 395

" road through gap between Dick's hill and Round Top, 390

Deposits in the sea, 37

Dick's hill, VIII c2; faulted, 10,(37: 86

« fossil ore of VIII, 100

44 In Wheatfleld t. called Rook hill in Carroll t, 162

" " highest ridge in Centre t.; only one gap, 202,203

" in Miller t., 271

" 44 east end <'ut oflfby fault, 38]

Dick's Hill Bridge, a connecting ridge from Dick's hill to Round Top, . 390

Dip gentle in Sandy hill, 67

'• i, m Buffalo and Dick's hills, 87

• in m Dick's hill, 86

" i.". at Little Germany fault 90

N.. in \, Berry nun.. Buffalo t, 158

•• steep in Elock hill, N. side; 80° 8. side, 162

41 vertical nearly in Centre t., sig-ngs of VI a 180

^erthrown sometimes in Centre t., VI a, 181
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Dip 30° N. N. W., Centre t., Clark's mill, VI b, isi

" 90°, Centre t., Long's ore bank, VIII b 1, 194

" 92° S., Centre t., Barnett's mill, . . 206

" 30° N. N. W. Centre t., on L. Buffalo creek, 206

" 60° X. 300 yards below Newport bridge, 225

" 15° Jackson t., gap of Sherman's cr. through Chestnut ridge in the

rocks of V (i, 232

" 60° Jackson t., half a mile west of the gap, 232

" steep N. and S. in Liverpool t., VI, . 242

" 70° along X. br. of Barger's run for 1| miles, making VIII-IX and
IX 6000' to 7000' thick, 244

" 20° to 25° N. N. W. Madison t., Centre quarries, VI a, 259

" 2° to 5° N. N. W. in limestone quarries of VIII 6, 262

" 40° west of Centre mills, in same, 262

" 90° Oliver t., ore bed of VIII b 1, 279
11 75° N. X. W. between Newport and Clouser's mines, 279

" flattens to 25° and 30° at Inoculate run, Oliver t., 279
ii ioo°+ N. N. W. overthrown, in Penn t., X, 285

» 40° S. 20° E. Penn t., Kingsmill, 287

" 35° S. 20° E. at Kingsmill, 289

" 90° nearly all along Blue mountain, Tyrone t., . . . . , 370

" 45° X. N. W. on McCabe's run at Egolf's mill, 373

" 40° to 50° in Half Falls mountain, 380

" 30° to 90° in short distance along crop of VIII c 2 in Wheatfield t,, . 389

" 30° SS. E. uniformly along crop of VIII c 3, along Dick's hill, Wheat-
field t., 390

« 25° S. 30° E. in Kingsmill section, Wheatfield t., 392

" 40° S. 20° E. in VIII-IX shale, Wheatfield t., 392

" 90° nearly in Kingsmill SS., Wheatfield t., 394

Distortion of fossils, 41

Dividing mountain, Toboyne t., 356

Dochterman, (C.,) mine on VIII c 3, local ore, 390,391

Dolerite ; see Trap dykes, . 301

Dolomitic (magnesian) limestone absent from Center t., 180

Donally's mills in Tuscarora t., . . . 4,15

Dorran's run Center t., exposesVIII b 5, 196

Dorian's gap, very picturesque. 199

Dorran's narrows, VIII 6 fossil ore crop, .195,204

" SdndofVII. 209

Doubling hollow in Cumberland county, 229,370

" " road over Blue mtn., Madison t., 249

Drumgold's tannery, Sherman's cr., Carroll t., 68,164

Dry land in palaeozoic times, 63

Dry saw-mill on the Susquehanna river, two miles N. of Liverpool, . 244,245

Duncan's island, Wheatfield t., 295,393

Duncannon, in Penn t., 4

" hill, of IX, 78

" Iron Company: furnace, 100; 391

" coal bed in X, 292

Dunn's ore banks, Spring t., VIII b 1, 341

Egle, (Dr.,) of Harrisburg, 395
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Earth crust subsides, 37

East Dunoannon trap dyke, 298,384

Kgolfs mill in Kennedy valley, Tyrone t., 57

" saw-mill, Tyrone t., good exposure of Bridgeport SS., 373
11 ore of V, very fossiliferous ; cross Tyrone t., 50; 371

Elevation and subsidence; see Emergence, 306

Blliotsburg in Spring t., 5,14,338
" valley, part of vale of Bloomfield, 331

" red shale valley, V 6, between Limestone ridge and Mahony ridge, 335

" outspread of VI limestone, 337

Elvans; see Trap dykes, 79

Emergence; see Elevation, 63

" or shallow water shown by Kingsmill SS., Ac, 76

" in Rye t. temporary, (VI, VII, VIII 6,) 309

" in Chemung age, shown by pebble bed, Wheatfield t, 393

Enslow's mill, Sherman's cr., mouth of Houston run, Jackson t., . . . . 230

" road section of V b (801',) 233

Erosion of river beds, 20

" of Central Pennsylvania, 21

" of Horse valley, 25,000', . 38

" by the Juniata river, 39

" from Perry co. 5,000000,000000 cub. yds. of rock, 39 ; one 5,000th of

a yard per year, ... 40

" shown by white chert bowlders in Little Buffalo Creek valley, 30' to

50' above the present water level, .... 200

" of gap, one mile west of Little Juniata gap, in Mahony ridge, worthy

of study, . . . . 200

" of vales in middle member of VIII c 2, making zig-zag narrows, as

at Montebello, . . 203

" by the Juniata river, in Howe t, 223

" see Brick clay, 1 m. W. of Juniata, 237

" of Buffalo creek, at Bilman Ridge gap, VIII c 2, curious and beauti-

ful instance of folded structure affecting topography, 321

" of Sherman's creek, Tyrone t, . . 367

" of valley of McCabe's run, shown by gravel deposits 60' to 80' above

bed of run, Tyrone t., , . 369

" between ridges of iron SS. and ore SS., Tyrone t., 370,371

" of Susquehanna river, in Watts t., 377

Error of thickness assigned to Genessee formation, 71

Excavation by rivers; (see erosion), 39

Fairview, in Toboyne t., 5

Falling Spring, Spring t., 162,338-9

" " fed by two springs, (out of VII,) etc., 339

" " temperature, 66° F., •
348

" " Stromatopora bed (VI B) well exposed, 337

Farming in Centre t., 173

Fault of Perry po., described in Ch. IV, .35,81

• throws 280C; »»510', 85; 86

" dbei not reach Hlue mountain, 86

" doubled in Half Falls mountain, 87

" measured by formations W75 (6700'), 88
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Fault in Half Falls mountain, 600'+, 88

" cuts off VIII fossil ore, 100

» in Carroll t. 1200' throw, 159

11 in S. W. end of Spring t. described, .345
" in Watts t., Half Falls mtn. ; throw, say 800' ; dies out 3 miles or so

east of river, 380

Fault of Little Germany described, 89

" throws 400' to 500' at Knob, Spring t., 343

" in Spring t, described, ... ; 346-7

Fault intermediate, throws 200' to 300', 91

Fishing creek, Penn t. ; Rye t., 19,283,303
11 " run described, ... 26

Flagstones from IX red SS., Liverpool t, good, . . 244

Flags in middle of VIII c 1, an exceptional occurrence (in Saville t.), . 3i6

Flint shale members of VI described, . . 59

Flint gravel soil of VI, Centre t., 59,173

Flint beds of VI, make tine ridge and rocky soil, narrow belt, Liverpool t.,242

" " section,Tuscarora t., 364

Flint of cornif. lime. for. of New York, not to be found in the fine expos-

ures of Madison t. (No corn. lim. fossils,) ... 260-1

Folds in limestone 41 ; in VI, VII, Centre t., 185

'• in VIII d ef belt of Watts t. numerous, 383

Foose, (J.,) of Duncannon, . 292

" tunnels for coal in VIII c 1, Spring t., 344-5

Forest trees, . . 175
•' described in Chapter III, . 43

Formations tabulated, indexed—See end of Index, .36
Fossils—See end of Index for list of genera and species.

Fulling Mill gap, Centre t., 204

Furnaces in Perry county, 102,387

Furnace hills, N. and S., VIII c 2,
' 15

" " beautiful scenery, Centre t., 202

" " unproved VIII c 2 fossil ore crop, 205

Fossils distorted by pressure, 41

" of Chemung (VIII /) rarely well preserved, 70

Fossil casts full of oxide of iron, (V1II-IX,) 74

" " in Oriskany, (VII,) ... ........ 190

" '• make up the Newport limestone, (base of VIII /,) 224
•' " of lamellibranchs crowded in K. SS., Penn t., 287

" « of dead drifted shells on breach of K. SS., 291
11 "of Lejyerditia alta cover Bloomfield SS. slabs, 372

Fossils help to show the lines of fault, 81,83

Fossils of Clinton and L. Helderberg commingled, 51

" of Oriskany found as high as Hamilton, 314

Fossils of V a; abundant in ore SS.; scarce in lower shale; not frequent

in iron SS. ; abundant in upper shale, 50
" of iron SS. (Ya 2) in Madison t., 254

" of sand vein ore bed, Tyrone t., 371

" of V b scarce in the red shale, 53
" " " in Jackson t. very interesting, 233
11 " " red shale. Buffalo mills, Savage t., 324
" " " " " seldom to be found elsewhere, 324
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Fossils,.!' VI; Hrownall's lime-kiln, ... 61,160
" " not seen in Watts t., 378

VI b in Centre t, 180

" " " " coral masses easily cleansed, 338

" " VJ c (I, Hint shales, scarce, 62

Fossils of VII, casts, Centre t, 190

Fossils of VIII a, Corniferous limestone of N. Y. nowhere to be seen in

Perry county, 261

" VIII b 3, at Adam's Glen and Falling Springs, 340
'• " VIII c 1, scarce in Centre t., 197

" " " " nearly absent in all Perry county, 343

" " VIII c 2, Centre t., Paracyclas, ... 203,272,314

" " VIII c 3, abundant, bright red or black, clearly marked, . . 69,205

206,383
11 " " " abundant and well preserved in Saville t., 328
ii ii "VHI ci e /, hard to find in the outcrops of the Juniata river

bends, Miller t., 274

" " VIII e, Portage, Carroll t., 164

" " VIII /, Chemung, rarely well preserved, 70
10 " " " plants, in upper red sandy beds in Saville t. ; but not

in the southern townships, 328,393

" " VIII-IX, Kingsmill SS., 73-74 ; abundant, good, in Carroll t.,

165; in Liverpool t., 159,245

" " " " nine beds in 500', 290

" " IX, (base,) Delville SS.; plants, 77

" u of Centre mills to be described in Vol. 2, 262

Fossil ore of V a in section, 46
44 of upper shale absent, 49

" double at Kgolf's, 50

" described; soft at outcrop, 93,94

' at Marysville, 95 ; in Kennedy Valley, 96
: in Greenwood t. described, 217

si] ore of VIII c 2, Hamilton SS., 99
kl on south slope of Rock hill, three beds, Carroll t., 163

" McCormick & Co., Girty's notch, 382

" ore trials in Centre t., 204,205

" no trace of it in Howe t., 223

'• mined extensively in Miller t., SS., Mahony ridge, 272

" upper bed, Fencstella shale, (Rye t.,) 315

" middle bed, 30' feet lower, is probably Little mountain bed, .... 315

" never opened In Spring t., . . 345

ore of VIII c 3 ; overlying Ham. SS., Centre t 69,204

" 28" InSeidel'a tunnel, live t., 314

Gaps; s,,( ' Narrow-, 171

1 of Sherman's creek through Pisgah bill, 157

" in Blue mountain, 159

•• through VIII c 2, in Centre t., . 198

'• one mils W6e1 of L. Juniata gap through Mahony ridge, has only a

i rook in it, 200

" through Buffalo mountain in Howet, 226

if Beavertown narrows on Houston's run, 230
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Gaps ; none in Bower mountain, 231

11 of Sherman creek through Chestnut ridge, . . .... 232
11 numerous through Chestnut ridge on account of thinness of iron SS.

and ore SS. in Madison t., 247

" of Susquehanna now at Liverpool, tine, 241

" in Buffalo hills, Miller t., ... 270

" of Buffalo creek, through Bilman ridge, (VIII c 2,) in Saville t., pic-

turesque, . . 321

" in mountains in IV, Toboyne t., 356

Gap in the series of formations, Note to 38

Garner's quarries of VI, Spring t., 161,337

Garling, (W.,) 189

Genesee formation—See VIII d.

Gibson, Chief Justice, 157

Geological structure, 31 ; history, 35

Gibson's (F. ) old quarry in VI b, Spring t, 337

" ochre bed, 101

" gap through VIII c 2 ridge, Carroll t., 162

Gibson's rock, end of Rock hill, Carroll t., . , 83,101,157,162

" " road, crossed by fault, 85

Girty's notch on the Susquehanna river, Buffalo t., 89,150,378,380

" " fossil ore of VIII c 2, 100,382

Girty, (Simon,) the outlaw ; his cave, 151

Glen school-house, 2 m. N. of Bridgeport, 338

" " exposure of 40' of VIII b 3, same fossils as Falling Spring, . . . 339

Gradient of Susquehanna, 1'.82 per mile, 19

" of Juniata river, about 2' per mile, 23

Gravel 60' to 80' above level of McCabe's run, 369

" flood plain 30' to 40' above Susquehanna river, 378

Graveyard, old, in Miller t., 267

Gray shales of V b, in Penn t., described, 55

" " no gypsum known in Perry co., 55

Great Horseshoe dyke, Penn t, 296

» « " in Rye t., 200' (?) wide (500' crop,) 316

Green sandstone, . 77,78

" shales of V, bottom of red shale, .45
" spots in red shale, 53

" color of VIII c 1 flags, conspicuous in Saville t, 327

" Park in Tyrone t., . . . . . 5

u " road, VIII b 3 exposed 75', Spring t., 340

" run drains past Oak Grove furnace to Sherman's cr. 3 m. W. of Gib-

son's rock, Spring t., 333

" " valley, synclinal, 29

Green valley, Tyrone t., 373

Greenwood township described, 213

Grier's Point (Keystone) Fenwick valley, 29

" in Rye t., 4

Grier, (S.,) . . 165,107

Grier's (W.) sand from VII, near N. Bloomfield, 209

Gypseous beds of V b wanting, 52

Haldeman's island, Watts t., 377,384
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Half Fal Is mountain made by converging ridges of VIII c 2, 380,381

Half Falls mountain, VIII c 2, 272
44 " " fossil ore, 100

" " " fault, throws 600'±, 88

Hall's quarries (VI) N. of Hlain, Jackson t., 233
44 " furnish most of tlie lime of West Perry co., 234

Hamilton formation, (see VIII c) 900' thick, 66
11 lower shales, (see VIII c 1,) 197

" sandstone, (see VIII c 2, ) .... 15

" upper shales, (see VIII c 3,) 205

Harrisburg, radian village, 395

Heishley (O.) fossil ore mine of VIII c 3, 390,391

Henderson, (Dr. A. A.,) 294

Henry valley, upper part of Shaeffer's valley, . . 9,229
11 " split by spur of Blue mountain, W. end Jackson t., 231

Hentzel's narrows, (VIII c 2,) Center t., beautiful, 199

" sand of VII, .209
Hicks' fossil ore exposure, VIII c 2, very fossiliferous ; same fossils as at

Marysville, 163

Hill ranges of VII described, 12

Hill ranges of VIII c 2 described, . . 15

Hockenberry's (Job) coal in Horse valley, Toboyne t., in Utica slate, only

1 inch thick, - . 108,352

Hoffman, (S.,) . . 218

Hominy ridge, Juniata t., VIII /, 71,235,328

" " Chemung shales, poor land, VIII /, 71

" Tuscarorat., VIII/, 362
44 ' 4 south side, Kingsmill SS., (VIII-IX,) 74

Honeycomb ore, (VIII b 1,) Kingsmill, 97,393

Horse-Shoe bend of Susquehanna—Cove, 292

Horse-Shoe trap and dykes- See Great and Little.

Horse valley, in Jackson t., Toboyne t., 29,229,351
44 44 east end split by Locking mountain, 230

Horse Valley ran, m Madison t., 253
44 4; 4k gap, Toboyne t., 354

44 44 P. 0., Toboyne t., 5

Hortinir's run, bet. Centre and Miller, into Juniata, . . ... 169

Houston's run, Jackson t., bet. Bower mountain and Chestnut hills, . 24,230
4 " In Toboyne t., 351

" valley synclinal, .... 29

» gap, Toboyne t., 866

Hudson River slate formation No.^III 6, 43

Hunter's run, 26 ; Cove, 19,148

Huling'S (Ali.i island, 377

Hydraulic lime wanted in VI, 68

[ekesburg, in Baville t., 5,321
• valley of Vo, between Conoco oitn. and vm ridge, In Madison t.,

(antlolin i
250,251

'• limestone, . 825

[nocnlate ran, 16; VIII 08, 68

" in Oliver t., 279
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Inoculate bridge, outcrop of VIII c 2, iron ore, Centre t., 204

" " fossil ore, VIII c 2, 100

Inoculate ridge made by VII, in Miller t., 268

Intermediate fault ; see Fault, 91

Iron furnaces, 102

Iron ore beds described in Chapter V, 93

11 of V a, at Millerstown, only sand vein worked, 363

" of V a—See V a.

" of VII wanting all over Perry county, ... . . 101,187
11 on top of VII, in Centre t., at Juniata furnace, Ruder's, Garling's,

Powers' &c, 187,188

" on top of VII, in Centre Mills section, Madison t., 262

" of VIII b 1, Marcellus brown hematite, 64

" " " Clouser's, Ruder's, Long's, 96,97

" " " in Centre t. described, 191

11 " " thick when the limestone is thin, and v. v., 193

" " " hematite at crop, carbonate below, 194

" u " fine display on road, Madison t., .... . ... 263

" " mined considerably on hill opposite Oak Grove furnace, Ty-

rone t., 375

" " 2' thick in VIII c 3, local to Wheatfield t., 391

" " " in white and black clay, vertical, Oliver t, 279

" " " diggings in Spring t., 340

« " " —See also VIII b 1.

" of VIII c 2, Hamilton fossil ore, 69

" " " —See also VIII c 2.

11 of VIII e, top of Portage, worthless, 101

" in IX thin seams of red hematite, Rye t., 102,316
11 in X Pocono, with coal, poor, 102,293

Iron ridge ore banks, 14,98,197

Iron sandstone—See V a 2.

" " of Bower mountain, 367

" " crop high on Blue mountain, 370

" " " makes visible terrace, . .370
1 '• " thicker in Tyrone than further north, 370

Ironstone ridge=Great Horseshoe trap dyke.
" " inPennt., 296; in Rye t., 316

Islands in the Susquehanna river, 241

Jackson township described, 229

Juniata=Milford, 4

Juniata township described, generally cultivated, hilly N. part wilderness, 235

" " entirely composed of VIII /and IX, .237
Juniata river described ;

" Cheniaty," . . 17,22; 395

•• u carries 1,000,000 cubic yards of rock down annually, 39

" " great bend, 235

Juniata bridge, (trap dyke,) 300

Juniata furnace, 184; ore bank, (VIII c 2,) 100,192

" " " large and abundant, 195

Juniata furnace gap, VIII c 2, Center t., . . . 198

Junkin's (Judge) section in Carroll t., 166

Junkin's ridge made by Kingsmill SS., 165
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Kennedy's valley.; ore: Tyrone t., 373; 96

Kepner's (H.) sulphur spring, Madison t., 262

Cern's quarries, limestone VI, Jaokson t., 234

Keystone In Rye t., 4

Kingsmill, 2 m. N. W. of Duncannon, 73,285

smill section, VIII-IX, Penn t., 287,289

«< " " in Wheatfieldt, 392

Kin-siuill sandstone—See VIII-IX.
" " 20', best exposed, low ridge, Wheattield't., 393,394

Kingsmill shales, described, 77

Kittatinny mountain
;
(see Blue mountain,) 8

Knob of T>lue mtn. synclinal, over Three Square hollow in Cumberland
county, 231

Knob of VII at Oak Grove furnace, 339

Knob of VIII c 1, made by Little Germany fault, 343

Knob of VIII c 2, Mahony ridge, west end. Spring t, 344

Lamb's gap in Little Mtn., Rye t, 4 m. west of Marysville, shows VIII c 2

fossil ore, 314

Landisburg, Tyrone t., (740' A. T.,) 5,25,229,351

» ore of VIII 6 1, 340

» section of V 6 var. shales (327') 372

" limestone prongs, 374

Laurel run (Murray run) drains Henry valley, Jackson t. ; synclinal;

Madison t. ; Toboyne t., 9,24,29; 230; 253 ; 351

Level ore, 322

Levels on canal and railroad, 20,23

Level of top of Bower mtn., 2090'± A. T., 229

" of Landisburg, 740' A. T., 229

" of Shaeffer's valley road, H40'± A. T., 229

Lewistown limestone—See VI a Lower Helderberg.

Liberty hall, Greenwood t., Liverpool t., 3,244

Liberty valley, continuation of Raccoon valley bet. E. Tusc. mtn. and Co-

noco mtn., 249

Lickel's (L.) farm ; fossil ore, local in VIII c 3, 100,390,391

Lime and its uses on land, 103

Lime for the region made from Liverpool t. quarries, 242

Limestone ranges—See via.
Limestone formations, . . 3S

Limestone ridge, 18,14 : ends in Buffalo t., 149; in Centre t. described, 169;

In Oliver t., 277 ; In Tyrone t., 374

Limestone, Maroellus, vm />, 64

umlaut in Spring t., zigzags ofVI a, 333

nd sbale alternations, Tudor section, . . 261

" bedfl in V 6 var. Sh. very thick and heavy, L) m. S. YV. ofLoysville,

Tyrone t., ... 878

" broken up and re-cemented, . . 373

Limit of Clinton and Onondaga (V a, V l>) placed at top of Sand vein ore

bed, 46

Linton's hill, 8 m. "W. of Dnnoannon, 7:>

.. Kingsmil1 88., <kc, (see VIII-IX,) 290

•• in Wheatfleld t., 393
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Linton's mill, 287

Little Bridgeport valley, anticlinal, 29

Little Buffalo creek, 17,25; valley, 29; gap, through VIII c 2, Centre t.,

great debris of white chert, . . 199

Little Germany fault, throws 1 150' ,( 1600,) 89; described, 201 ; throws 1250'

in Centre t., 210 ; throws VIII c 1, 400' to 5U0' at Knob, 343; in Spring t.,

described, 346,347

Little Germany village, nestles picturesquely in valley between Mahony
ridge and Crawley's hill, Spring t., 333

Little Germany ore banks, . 98

Little Horseshoe trap dyke, Penn t. ; Rye t., 297 ; 317

Little Illinois valley, Toboyne t.; section (290',) 351,358

Little Juniata described, 25,177; valley, 29; gap through Mahony ridge,

200 ; gap through Dick's hill, (see Montebello narrows,

)

202,203

Little mountain, VIII c 2, 16,67; high, rough ridge in Spring t., 344 ; car-

ries Hamilton fossil ore, in Rye t., 100,157,315

Little Round Top mountain, 8

Liverpool P. O., . 3

Liverpool township described; rolling; chiefly Barger's Run valley; east

end of Wild Cat valley, 241,245

Liverpool gap, fine scenery, .... 241,245

Lock levels on canal, 20

Locking of the mountains, Jackson t., an anticlinal spur splitting east end
of Horse valley, 230; in Madison t., . . . . 253

Long's (Darius) ore banks, VIII 6 1,3 m, W. of Bloomfield, Centre t., . 97

194,209

Longacre's land, Oliver t., 281

Loop on Sherman's creek, Wheatfield t., 394

Losh's run, follows the fault, . . 85,87,202,272,285
" " station, P. R. R., West Duncannon turnpike, 300

" M mouth exposes VIII d with its fossils, 391

Lower Helderberg (Lewistown) limestone ; see VI a, 58

" " fossils, 600' below bottom of VI, in V b, var. Sh., 373

Loy's (Capt. And.) tract, VIII c 1, 327

Loysville, (Andesville,) Tyrone t., 5,231,373

McAlfee's fulling-mill, Spring t., 343

McCabe's run, 24 ; synclinal valley, 29

" " Tyrone t., 369

McClure's gap in Blue mtn., Tyrone t., 370

MeCormick's, VIII c 2, fossil ore, 100,382

McCormick's sandstone quarry, Girty's notch, 151

McKee, (George,) . . . 207

Madison township described ; large ; great valley between high mount-
ains; divided by Chestnut ridge, with Sherman's creek gaps, . . 247

Magnesian limestone wanting to V 6, 52,180

Mahantongo, 395

Mahony ridge crest, VIII c 2, 15,67; south slope, VIII /, 70; Hamilton
fossil ore banks, 98,100: in Centre t. described, 171,200; in Miller t., .271

Mannsville, Centre t., . 5,15,26

Manorsviile Hamilton fossil ore, CVIII c 2,) 100
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Mansfield red banks of Potter and Tioga counties indicated in Saville t. by
Qrammyaia elliptiea, 328

Marcellus formation—See VIII b.

Maria furnace, 219

Markelsville, Juniata t., 4

Map of Susquehanna river, old, . . 395

Marl, white, 208

Maris of the Onondaga group (V 6), 54

Marysville, in Rye t., 4

Munch Chunk red shale, (see XI,) 79

Meek, (George,) 202

Medina sandstone ; (see IV & c,) 43

Michael's ridge, (Slaughterbeck hill,) in Greenwood t., IV, 215

Middle ridge, 17 ;
poor Chemung land, 71

44 " western part, Kingsmill SS., 74
44 • at Newport, VIII d ef, Howe t., 221

" " gentle slopes, cultivated to the top, 235

" •• upper hard beds of VIII/, broad, round ends in the Newport
bluffs, Juniata t., . . 237

" " lower beds of IX, (or VIII-1X,) except at E. end, 238
11 M escarpment made by Kingsmill SS. ; debris, 239

" " VIII/, 274; overlooks Newport, 281; Saville t, '.

. 328

Middle Bucks Valley ridge, VIII/, Buffalo t., 17,147

" " in Howe t., VIII-IX, and IX, 225

Mikqua Indians, 395

Mil ford, Juniata t., 4

Miller township described ; has four ridges and no stream of importance

;

mostly covered with timber, 265

Millerstown, Greenwood t., 3,361
44 ore beds, (Danville,) V a 3, 93,323

Mining methods, 49

Mines of Marcellus, (iron ore,) 97,98

Montebello, in Wheatfield, .... 4

Montebello narrows of the Little Juniata, through Dick's ridge, VIII c 2,

Centre t., 14,67,202,203; in Miller t., 269,271

" »' shows fault, 86
14 " section of rocks, 87

Montebello furnace in ruins, 387

" Mulls of VIII/, .... 72

Montebello sandstone
| Hamilton SS.) 500' to 800' thick, makes great rough

ri<l_ 66,67

Montebello (Hamilton) fossil ore, VIII c 8 a 2', 69

Monterey tarfnery, Poboyne t., .... ... 5,351

Montgomery ferry, Buffalo t., 3,147,295

Montour run joins Sherman's cr. at Landisbarg, Spring t., 24,333 ; at L.

Germany fault, 90 ; in Tyrone t., 369

e, <\i.,) 201

Mt. Pisgah, bold knob of VIII c % Spring t, 344

Mt. Pleasant, .Jackson t., 5

Mt. Patrick, Buffalot., 3,147

Mountains of [V desoribed, 7 ; Toboynet., 354
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Mountain of X described, 10

Muddy run, in Tyrone t., 367,368

Murray (Laurel, Patterson) run, 230,253

Mush (B. G.) & Co. ore, 96

Narrows, (see Gaps,) in VIII c 2, Center t., 169,198

Neilson's ore diggings, VIII b 1, Center t., 194

New Bloomfield, Center t, 4

New Buffalo, Watts t., 3

New Gerniantown, Toboyne t., 5,349,351

Newport, Oliver t., 4,239

Newport bluffs, VIII/, 72,237,274

Newport VIII c 2 fossil ore, 100

Newport furnace, 278

Newport limestone, local beds, high in VIII/, 224

Newport narrows, explained ; (see Erosion,) 198

Newport section of VIII/ (563',) 225

Niagara formation, wanting ; (see V a b,) 52,374

Nonconformity of VIII on V, 304,305

North mountain ;
(see Blue mountain,) 8

North Furnace ridge, VII, Spring t., 338

Northern Central railroad levels, 19

Northern synclinal trough described, 31

Oak Grove, Spring t., • 5,101

" furnace, Rye t.; limestone point, 309; 374

" « high knob of VII, Spring t., ... .339,374

" " ore diggings, VIII b 1, Spring t., 340,375

Ochre beds, VII, Carroll t., 101,161

Ohio wharf road shows fault, 85

Old map of Susquehanna river, 395

Old road to Carlisle shows fault, . 85

Oliver township described ; all hilly, mostly wooded, second growth char-

coal : Limestone ridge, Buffalo hill, Middle ridge, 277

Oneida conglomerate ;
(see IV a,) 43

Onondaga formation—See V b.

Ore banks of old Juniata furnace, Center t., .184

Ore banks—See Iron ore.

Ore bed, fossil; (see V a,) 45

Ore ridge, Tuscarorat.; (see Iron SS.; Ore SS., V a 5,) 362

Ore sandrock described
;
(see V a 5,) 49,9-f

" " chiefly instrumental in making the Blue mountain terrace in

Tyrone t., 370

Oriskany sandstone; (see VII,) 62

Orton, (Dr. E.,) of Ohio, '.

. . . 65.341

Outlaw's cave ; (see Girty,) 151

Overthrown; (see dips,) 181,285,310

Pakeozoic formations. 36,37

Palaeozoic river, possible source of VIII c 2, 310

Passage beds of V b, 51

» VIII e to VIII/ in Centre t., 207

Patterson, in Juniata county, 257,259

Patterson's (Laurel, Murray) run, Madison t., 253"
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Patterson's, in Toboyne t., heads In Bear ponds, 349

Paving nag quarry, 326

Pebbles of rounded greenish Hbale in VIII-1X, 392

Penn township described, 283

Pennsylvania'R.R. levels, 23

Perry county fault, 18 miles long ; (see Fault,) . . 87,159

" in Miller t., 266 ; cuts VII, 2 in. N. of Bridgeport, Spring t., 338

;

S. W. end in Spring t., described, 345

Perry furnace, 14,85 ; VIII c 3, ore, 100,207

» " valley, 83

Peters' mountain, Penn t., 9,285

Peters" (M.) house in Watts t., 385

Petennan's (G) VIII c 2 ore bed, 2' -f Miller t., 205,272

Ploutz's valley, anticlinal, Greenwood t, 4,15,29

" '• not so well isolated on the Susquehanna, 243

Phosphatio nodules, . . 291

Picturesque gorge of Buffalo creek through Bilman ridge, Savage t., . . 321

Pilot Knob, Tyrone t., described, 1,370

Pine hill, top sandstones of IX, Carroll t., 78,165,395

Pine woods, second growth, on VIII /., 71,175

Pine Grove, Miller t., 267

" " church, Centre t., 192

» » church, Spring t, .• 338

" " school-house, Centre t., VIII c 2 ore, 204

<« " school-house, Miller t., 204

" " narrows, Miller t., 269

Pipe ore; (see iron ore, VIII 6 1,) 97,193,194

Pisgah hill, VIII c 2, picturesque, 16,67,162

» « ore banks, VIII c 2, • • -. 98,100

Plants now growing in Perry county, Chap. VI, 113

» ,4 " in narrows of Centre t., 169

Plant-rags in VIII/, 393

Plications; (see Folds,) 33,1S,~>

" conceal real thickness of formations, 71

•• close in VI, Centre t., . . 1SI

Pooono sandstone described
; (see X,) .78

Polecat road shows fault,

Polecat valley, Rye t., eroded from V 6 ; Spring t., .... 157 , 160, 303 ; 33t>

•Poplar Hill cemetery, Centre t., 188

Population of Perry county, -

Portage formation; (see VIII e,) 69

Portage-Chemung passage beds and ore, 101

Portage fossils, near old mill, Prumgold's tannery, Carroll t., 1(54

Portage snales, show fossils only near S. Brown's, Centre t., 207

Power, (J.,) 189

Pulpil rocks of VII, near Bloomneld, 03; 209

Pumping by screw and steam engine, 194

taker hill, Bridgeport S9. V o, Spring t, 836

Quarry of V, Ore ffS., Waggoner's mill, Jackson t., . . . 232

i

\' /- limestone beds in variegated shale, near Loysville, Tyrone t., 373

•' of limestone in Half Falls mtn., Watts t., 379
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Quarry of VI limestone, 86,184 ; in Jackson t. north of Blain, 233 ; numerous
in Liverpool t., 242; west of Centre in Madison t., 259

'• of VIII b limestone, (D.Rice's,) 262

" of VIII b 2, Girty's notch, 151

" of flagstone, (Shope's,) Saville t., 326

" of IX red flags, good, Liverpool t., 244

Quartz geodes in V 6 yellow shale, . 374

Quatoochatoon, on old map, 395

Quick-lime, how it acts on land, 104

Raccoon ridge, VIII c 2, 15,67

" " north slope, VIII c 1, Poorland, Saville t., 326

Raccoon run described, 26

" " creek gap in Tuscarora t., . 365

" " valley, Liberty valley, Madison t., 29,249

" " in Saville t., fertile, V b, 324

" '• in Tuscarora t., vertical beds ofV b, . 361,363

Railway levels, 19

Rainbow rocks, near Beavertown, Ore SS. V a, 50

Ramer's house, south of Newport, Oliver t., 280,281

Rapids in Juniata made by VII, Buffalo t., 150

11 " " made by VIII c 2, Miller t., 270

" in Susquehanna, Girty's notch, VIII c 2, 151

Rathvon's (C.) farm, fossif ore, VIII c 3, 100,390,391

Rattlesnake hill, notch in VIII c 2, Carroll t., 161,163,390

Red shale (Bloomsburg), see V b, ... 45

Red and gray shale alternations V b, Enslow's Mill section, (801',) .... 233

Red and green shale alternations V 6, Cissna's Run section (283') .... 257

Red and green shale alternations V b, Centre s-ction, Madison t., .... 258

Red shale in VIII /, Shermansdale section, .... ... 166,167

Red passage beds of VIII-IX, 72

Red and green shale alternations of VIII-IX in Kingsmill section, Penn t., 289

Red hematite seams in IX, 1C2

Reed (Mr.), Kingsmill, Penn t., 290

Reeder'sore banks, (VIII 6 1), N. E. of Bloomfield, . . . 97,188

" " near Juniata furnace, ... 195

" " trial of VIII c 2 fossil ore, Fulling mill, Centre t., 204

Reef of VII across Juniata river, 150

Reepson's ore banks (VIII b 1), Spring t, 341

Reutters (Dr.) house, Watts t., 385.

Rheinsmith's limestone quarries (VI), Jackson t., 234

Rhinehart's brick house near Delville, 166

Rice's (D.) quarry section, VIII b, Madison t., 262

Rice (O.), Miller t., ... 184,189,201,268

Rice (Messrs.) ledge of VIII b 3, 340

Rice (Mr. ), VIII b 5, whole thickness seen (80'), 342

Richland run, Perry furnace, 14,157

Ridge (The), IX, 78

Ridges of VII in Miller t., 267,268

Ridge of VIII c 1 imitates VIII c 2, Savage t., 326

Ridge road to Carlisle shows fault, 83

Ridge road from Newport west, all farms, 235

27 F.
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Rising mountain, Toboyne t., 8,349,355
River erosion, (See Erosion, Juniata, dto.,) 39

Rivers of Perry county described 19

Roads on Yin & 5 outcrop very good, 65

Road to Montebello narrows shows fault, 85

Road over Bower mountain in Jackson t., 229

Road along top of Middle ridge, VIII /, very good, 238
" " shows remarkably beautiful views, Juniata t., 238

Road from Sandy hill to Roseburg, fine scenery, 321

Road metal, the best comes from quarry In VIII b 5, Spring t, .... 341

Rock hill, VIII c 2, 16,67; Carroll t.=Dick's hill in Wheatfield t., and
Pisgah hill west of Sherman's creek, 157,162

Rolls in the rocks due to side pressure, 40

Rope ferry, Oliver t, 239,282

Roseburg, in Saville t, 5,17,319

Round Top mtn., Toboyne t, 8,355

Round Top, anticlinal knob, W. end of Dick's hill, Wheatland t., . . . 390

Roundsley's (Mr.) section of V a, Millerstown, 217,362

Rubbly upper beds of VI, exposed in quarries, . . 242

Rumgold's tannery, near Gibson's rock, Carroll t, 159

Run gap, ravine, Tuscarora mtn., Saville t., 321

*• " only exposure of IV a in the whole range, '. .322

Rye township described ; Polecat valley, Ac., 303

Sal ina formation ; see Onondaga, V b, 52

Sanderson, (Mr.,) 211

Sand from VII not sharp, but well rounded, 186

" for building purposes from VII, N. Bloomfield, ...... . . 208

Sand banks in the Palaeozoic sea, Onondaga age, Bridgeport SS., 57

" " of Oriskany age, 63

Sandstone, why green, 77,78

" quarry at Girty's Notch, 151

" ridges parallel, 800' apart, zigzags of VI, VII, 181

Sand-rock of V a ; see ore-sand rock, 49

San d- vein ore beds, V a; see Iron ore, V a, 46,49,51,95,217,335,363
•' " on top of ore SS. displayed in Tyrone t., especially at Egolf's in

Kennedy valley, 371

Sandy hill, Madison t, VIII c 2, 5,15,67,217
44 synclinal shows VI II overlooking Blain, Jackson t., 234

" synclinal of VIII e 2, Saville t., 251

11 and Roseburg road, through line gorge, 321

" sulphur spring. VIII &, Saville t., 325

Sandy hollow, Carroll t., Spring t, 163,888

Saville township described ; Large : Buffalo mountain trough ; curved out-

orops, a . 319

Scenery line down Bailey's run, Miller t.. 270

Soenery tine from top of ridges of VII, Spring t., 333

Scenery fine in Toboyne t., 357

Sea-level ohanges, 37

,d mountain, . . 9

Section of V ft, ^ r's mill, Madison t 256

»< of V . run, Madison 1 256,257
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Section of V b, Centre, Madison t., 257,258
" of V b, variegated shale, (327', ) Landisburg, 372
" of flint beds, Tuscarora t., 364
11 of V a, Little Illinois valley, Toboyne t., 358
" of VI b, Clark's mill, Centre t., typical, 182

" of VI, Garber's quarry, Spring t., 337

" of VIII b 1, Barnett's ore bank, N. Bloomfield, 193

" of VIII b, Tudor's, Madison t., 261

" of VIII bottom, west of Centre mills, 262

" of VIII c 2, Centre t., .203
" of VIII /, (563',) Newport beds, Howe t., 225
'• of VIII-IX and IX, Barger's run, Liverpool t., 244

" of coal bed, Buffalo t., 153,154

Sediment in river water, 39

Seidel, (A.,) VIII c 2, fossil-ore tunnel, Rye t., 95,10.1,314

Sequosockoo, ... 395

Schaeffer's valley in Jackson t., . . 229

" " V b shales, narrow, wooded, secluded, Madison t., 249

Shallow water, pebble bed, VIII /, Wheatfield t., 393

Sharp mountain, 9

Sherman"s creek and valley, 17,24,25,27,29,157,253,367

Shermansdale, in Carroll t., 5,159
" mill, Kingsmill SS. VIII-IX, 74 ; section, 166

Shope's flagstone quarry VIII c 1, 1 m. fr. Bixler's mill, Savage t., . . . . 326

Shrubs of Perry county catalogued, Ch. VI, 113

Shull, (C.) quarry in VI b, Madison t., 260

Side thrust of the formations amounts to 40 %, 41

Silicifled corals of VI ; see Fossils, 160,183

Sink-holes numerous in fields of VIII c 2 ridges, 198

Slaughterbeck hill, (Michael's ridge,) Greenwood t. (IV), 215
11 " anticlinal, natural fortress, visible from all sides, 216

Slickensides, 41

Slope of Perry county eastward ; Sherman's creek, 25

Smiley, (C. H.,) of New Bloomfield, 395

Smith's (H.) ochre digging, VII, 101

" VI quarry and red ochre banks, Carroll t., 161

" 3" coal bed in VIII b 5, near New Germany, 342

" farm house, Wheatfield t., 392

Soils requiring lime, ... . 103

" of top of hill slopes plowed away down hill, 175

" of Pfoutz's valley good, 213

" of northern hill land of Juniata t. very poor, 237

" of northern Madison t. partly limestone and strong, but rather cold

and hard to work ; of southern, warm, red, . 247

" of Liberty valley, Madison t., warm and fertile, 249

" of vale of New Bloomfield, warm and rich, 171

" of Raccoon valley, V 6, Savage t., fertile, 324

" of V b, warm and fertile, undulating, Spring t., 54,336

" of V h red shale, up Long valley, very fertile, 372

" of VII in Madison t., yellow; no ridges of VII, 260

" of VIII b 5, the poorest in the county, but makes the best roads, . . 65
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Soils..!' VIM <• 1, valleys, white, poor, loan soil, . . . 06,197,320,343,389
" of VIII d ef meager in Watts t., steep slopes,

•' of VIII/very poor; "yellow slate soil," . . 71,305:392
•' " " bet. Mahony ridge and Diok's hill, cultivated, 173

" " rolling and more productive than the lighter land of North
Greenwood t., ..... 220

" " Middle ridge, cultivated, but so poor that it is reverting to

wood land,

*• of IX better than of VTII/, 215

»i IX good in Liverpool t., 244

" of IX fertile rolling land, . . . . . 293,310
»« of IX good rolling surface. S. and S. E. of Watts t., 384

South furnace ridge at the fault, 86

South furnace hill, VIII c 2, cut off by fault, 344

Southern great synclinal trough, 31

Sparry limestone, at bottom of VI ; see VI a, 58

Speace, (J.,) . . 100

Spring township described; Sherman's creek; Blue mtn.; Waggoner's

gap; Mt. Pisgah; Little mtn., Ac., ... 331

Spring of sulphur water, (Kepner's,) Madison t., 202

Springs, two at Falling Springs, copious, . 339

Spring, large, on mtn. bet. N. Germantown and Concord, .349

Stalactites in caverns of VI, Saville t., 325

Stalagmite floor, 1 foot thick, in " «' 325

Sterretfs gap, topography, 14,159,309,311

Stinson, (J. M.,) chemist, .391

Stony creek, 101

Structure of Ferry county, 31

Subsidence and elevation of earth crust, 37,300

Subsidence after VIII b 5 in Rye t., 309

Sugar run, Tuscarora t'., 361

Sulphury limestone, VI ^, 180

Sulphur spring, VIII A ">,? Kepner's, Madison t., 202

•• VIII 6, near Sandy hill, Saville t., 326

" springs at contact of III a and III 6, Horse valley, 363

Surface shortened by plication 4 41

m formation Onondaga and Clinton, V, 51

Susquehanna river described, 19

'• gap at Liverpool, tine, ..... .241

" bridge section of upper sh f
>, (400') complete, Rye t., 313

« locally called Big river, Watts t

" "hi map, 395

Synolinalsof Perry county described 31

Synclinals Of VII tilled with iron ore, 208

Table of formations, 30

Temperature of Falling Springs, 66°, 348

" of three warm springs, 60°, 61°, 66°, 348

Tannery Madison t; (see Rumgold,) 258

worm road, beautiful scenery, Furnace hills, Centre t, 202

7 ore series along Blue mtn., . 312

" ol ilong Blue mountain, Tyrone t., 370
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Terrace of Bridgeport SS. 12' thick in Kennedy and Green valleys, . . 373

Thickness of formations, table, . . . .36
" of V «, 989', ... 46

'• <>f Scalent shales wrongly given by H. D. R. as 100' when it is really

700', ...... 55

" of VIII d, e,/hard to get on account of fold, . 71
11 of VIII d, e, / reduced to one half in 6 miles east of Newport, Watts t., 383

" of rocks which the fault swallows, 88

" " " by Little Germany fault, 90

" of VIII /, 2700' to 2800' in Carroll t., . . 164

» of VIII-IX and IX on Barger's run 6000' to 7000' and does not yet

reach top of IX, 244

" of IX hard to measure on account of small rolls, Wheatfield t., 395

Three Square Hollow, deep ravine, Cumberland co., . . 231,357

Thudium's tract, narrow valley between Blue and Little mtns., Spring t., 331

Toboyne township described ; largest in county
;
great mtn. zigzags ; heads

of Sherman's cr., Bear ponds, &c., . .349

Toomey, (M.,) Centre t., VIII c 2 ore crop, 68,204,206

Topography of Chemung hills (VIII /,) 72

Town spring of New Bloomfield, 177

Towns of Perry county enumerated, 3

Townships enumerated, 2,3
" affected by structure ; Bilman ridge, gaps, <fec, 321
•' of VIII c confused by sandy nature of VIII c 1 middle beds in Sa-

ville t, . 326

Transition (Passage beds) VI to VII, Buffalo t., 149

" of black shales (VIII b 5) into gray shales (VIII c 1,) without any
break of sequence, 342

Trap dykes of the Cove, Penn t., 79,293

Trap dyke across Cumberland county, 294

" " No. 1, enlarges suddenly,
,

296

" No. 2, only 6' to 8' ? 297

" «« No. 3, 6' to 8' in White's well, pitches 45°, 298

«• " No. 4, S. 20° W. trace by red soil and blocks, 299

Trap dykes do not seem to reach mtn. crests, 299

" north of the Cove, 299

Trap dyke changes course at pit W. of R. R. station, 300
' ; not seen in river bed, . . . . 300

" 50' thick in R. R. cut, east bank, 300

Trap dykes in Rye t., 316

Trap mistaken for magnetic iron ore, 301

Trap dyke (East Duncannon) across Watts t., 384

Trees of Perry county catalogued, 113,175

" in Dorran's gap, 199

Tressler's red and green brick clay, Juniata t., 237

Troughs described : (see Synclinals,) 3-1

Troutman (Isaac) mined VIII b 1 ore, 219

Tudor's (S. M..) section of VIII b, Centre mi-lls, 261

Tunnel to Reeder's VIII b 1 ore bed, Centre t., 188

" for coal in Cove mtn., 200', 292

" in VIII 6 5, (!) Spring t., . 342
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Tunnel for ooaJ In Fooee's, . 343

Turkey ridge, Vlllc2, 15,67

Tusoarora township described; long, narrow, very mountainous; four

ridges; Tusoarora mtn., Ore ridge, Raccoon ridge, Horning ridge; all

out by .Juniata, 361

Tusoarora creek at Waterford narrows, Toboyne t., 354

Tusoarora mountain, Kast and West, 7,8
44 East; anticlinal IV, rough, steep, wooded, ...» 249

" 44 slope in Madison t. rocky ; hides ore crop, 255

" " solid wall between Saville t. and Juniata county, 321

' split lengthwise by head waters of Run Gap run, 321

Tyrone township described, 367

Upper Helderberg, Cornilerous limestone absent, 64

Utica slate; (see III a,) 43

Vale of Bloomfield, 231

Valley, a term of two meanings, 27

Valleys excavated by rivers, 39

" of Tyrone t. long, narrow, secluded, fertile, 372

\ a negated shales (V b) over Rloomsburg red shale, 700', 54

Vermicular limestone of New York, V 6, 52

View from Duncannon hill, fine, 78

Villages enumerated, 3

Volcanic rocks
;
(see Trap-dykes,) 79

Waggoner's Mill, Toboyne t., ... 373

Waggoner's Mill section V 6, 615', 53,57,256

" " Ore sandrock stone quarry, Jackson t., 231

Walnut Grove school-house gap, Juniata t, 239

Warm spring in small synclinal, Spring t., 339

" " Bower's, on Sherman's creek, 347

Wash ore (VIII 6 1,) 97

Waterford narrows, at junction of Horse Valley run and Tuscarora creek,

Toboyne t., 354

Water lime formation
;

(see VI a,) 60

Water-works by Archimedes' screw, 193

Watts township described; mountains; slopes to the river : thinly settled, 377

West Duncannon trap dyke, 298,800

W'-st Round Top, Toboyne t., 356

West Tuscarora mountain, 230,864

Wheatfield township described; long, narrow, mostly poor land of VIII /, 387

White, < I. ('.,) 75

White. (J. m.,) well and trap dyke, Penn t, 298

White Hint shale : (see VI d,) 69,82

White chert debris in Buffalo OT. gap, 199,200

Wildcat ridge, VI ll 16,67

Wildoal run. 17,28

WiloV.it valley in QreeUWOOd t., 4,29,215

" Bhows Kingsmill SS. VTII-IX, 74

Wilderness of Toboyne t.. 356

Is oover Buffalo mtn., 245

lone by rivers
;

(see Erosion,) 39

yellow Hint shah' : (see vi <.) 59
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Zigzags of V, VI, and VII, 13

" at Dick's Hill bridge, Wheatfield t., 390

Formation No. Ill, Trenton limestone.

" Horse valley, Toboyne t., nowhere visible, 352

Formation No. UT a, Utica slate.

** in Hor3e valley, Toboyne t., ... 43,352

" sulphur springs at contact of III a, b,

Formation No. Ill b, Hudson River {Loraine) slate.

11 in Horse valley, Toboyne t., 353

Formation No. IV a, Oneida conglomerate.
i: exposed in only one place, in the ravine of Run gap, Saville t., . . . 322

" not gapped in Tyrone t., . . 370

Formation No. IV b, Lower, red, Medina sandstone.
11 well displayed in the counties north-west of Perry, but not distin-

guishable from IV c in this region,

Formation IV c, upper, white Medina sandstone.
" described in general, IV a b c, 43

" thin, runs outside Carroll t. line in Cumberland co., 159

" in Greenwood t. makes Slaughterbeck hill, 216

" in Madison t. has five outcrops, . . 253

" in Rye t. only about 100' thick, and makes the south crest of Blue
mountain, mostly within the limits of Cumberland county, . . . .310

u at the Susquehanna River gap seen to be overthrown so as to dip

southward, 310
11 in Spring t. makes a crest in Cumberland co., 333

" in Toboyne t. makes eight mountains, 354

Formation No. V a, Clinton shales and fossil ore.

" described and compared with New York, 44,45,46
'• two beds on Burn's farm, Blue mtn, 159

" concealed along rocky, woody slope of Conococheague mountain, in

Jackson t., 231

" well exposed on the Chestnut ridge arch, 231

" best exposed in the two gaps of Sherman's creek through Chestnut

ridge, 232

" detailed in Bistline Mill section, Madison t., 255

" hard to trace in Toboyne t., . . 357

" becomes calcareous in its upper part, 358

" two outcrop belts in Tyrone t., 370

Group V a I, Clinton lower shales.

" described generally, 47

" exposed near Sterrett's gap, 159

" well exposed in Madison t. on mountain road from Buffalo mill to

Sandy hill, on the Conococheague anticlinal, 254

" 500' thick, makes a broad cultivated crest to Blue mountain, in Rye
t., and Spring t. no good exposures, 311,335

" concealed by rocks on mountain in Saville t., 323

Group of V a 2, Clinton iron S&. and black ore.

" described generally, variable, . . . 48,50,93,94
• makes a ring wall around Slaughterbeck hill, Greenwood t, . . . . 216
" makes Chestnut hills in Jackson t., 230
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Group of V a t, (linton iron 83. and black ore.

" thickens rapidly in Madison t. along Conococheague mountain : makes
bold terrace marked with fragments, 2,~>4

" makes north crest of Blue mountain, Bye t., 311

" lo' to 20' thick, in thin layers, fragment . 312

" thin along Tusoarora mountain in Saville t. ; few fragments noticeable

in the debris of Run gap; thickens westward and covers the surface

with slabs, 323

" very thick in Spring t. ; makes northern crest of Blue mountain ri-

valling in height the south crest (IV c); its thin, flat plates spoil the

red shale slope of the mountain, and encumber the runs. 335
44 makes one ridge with the ore SS (V a 5) iu Tuscarora t., called Ore

ridge, 362

(,'n>Kj> of V a S, Clinton upper shales.
44 described generally, 48,49
" in Saville t., along Conococheague anticlinal, shows gray soil, . . . 323

Group of V <i 4. Clinton Ore SS.

" described generally, 49

" never more than 20' thick, 50

" makes a tine bold outcrop, Rainbow rocks, &c, 50

" thin in Chestnut ridge, Madison t., gapped, 247

« very fossiliferous in Madison t., 254

" reseml)les IV c in Saville t., 324

" easily distinguished in Madison t., 324

" finest exposure in Little Minor's valley, . . 358
11 conspicuous and often fossiliferous in Buck hills south of German-

town, Toboyne t., ... 35S

Group of V a 5, Danville ore beds.
44 a conspicuous plane of division between Clinton V a and Onondaga

V & 45,46

•« described, 49,95

" limestone, 51

" not seen in Rye t.; no well-marked ridge, but a terrace, . 312
41 in Greenwood t.: only worked at Millerstown, east side of the river, 217

" in Saville t., no signs of the ore beds, ... .">2.'>

" equivalent of Danville fossil ore beds, 828

" runs through Saville t., but not opened 324

" not seen in Spring t.. 335

" indicated, i>ut looks poor in Toboyne t., 358
i

> Sand Vein ore bed the only one worked at Millerstown, 363

11 Limestone quarried in Little Minor's valley, Toboyne t., . . . .358

Formation—Niagara,
11 wanting to Perry county. It should come in on top of the Sand Vein

ore bed, but no Niagara fossils have been found,

Formation Vo. Vb Onondaga shale,

•• d< - nerally, 51,52

" Lower limit, the top of the Sand-vein ore-bed, 46

" underlies most of Jaokson t., 282

" B01 shown in Enslow's Mill section, 288

" nanieli sa \ alley bet. chestnut ridur <' and Bower mtn., in Madison t, 251

44 upper part of BisUine's mill section, 255
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Formation No. V b, Onondaga shale.

" sub-divided in Madison t., 256

" 1400' thick in live t. ; lower (red) layers not well exposed ;
400' sec-

tion of upper beds complete at the Susq. river bridge, . . . 312,313

" makes Raccoon valley, Saville t., fertile, 324

" non-fossiliferous, . . . 324

" fossiliferous at Buffalo mill, Saville t., . . 324

" crop a mile wide (Elliotsburg valley) bet. Limestone and Mahony
ridges, Spring t., . . . 335

" makes broad flat plain around Bridgeport, 336
11 makes (Polecat) valley bet. Blue mtn. and Pisgah hill, 336

" vertical along Raccoon valley, Tuscarora t., 363

Group Yb 1, Bloomsburg red shale of Report G 1
.

" no Clinton fossil form as yet found in it, 51

" fossiliferous only in a few places, 51

" 700' thick ; spotted green, 53

" 830' thick in Madison t., 255
11 good section got west of Waggoner's mill, 256

" fills all the synclinal valleys of Toboyne t., 359

" 700' thickness of red shale well exposed south of Landisburg, .... 371

" saddles all the anticlinals of Tyrone t., . . 373

Group V b 2, Bridgeport sandstone.
" described ; Bistline's Mill section, 57

" 5' thick ; under 200'
; over 500' red shale, 58

" at Bistline's mill, and at other places in the county, . . 255

" curious bed of flinty sandstone, cropping out on Sherman's creek,

south of Bridgeport on the Welsh mtn. anticlinal, 336
11 makes Quaker hill, Spring t., 336

Group Vb S, Onondaga variegated upper shale.

" 700' thick over Bloomsburg red shale, . . 54

" 200' to 250' (?) grey shale at foot of slope and in fiat of valley, Cen-

tre t., ... 179

" absent from the Susquehanna river bridge section in Rye t., 313
11 700' to 800' thick in Tyrone t., measured from Bloomfield SS. down to

solid Bloomsburg red shale, 372

" (327 ) in the Landisburg section, 372

" well exposed in Sherman's cr., H m. W. of Loysville, 373

" 800' of upper more calc. beds here seen, 373

" may be traced several miles along middle of Kennedy's and Shaeffer's

valleys, . . 373

'* gray shales, over top of Landisburg section and under VI ; as usual,

about 200 feet, 372

Group V b 4, Bloomfield sandstone.

" described; thin in Centre t. ; makes ridges, 54,177

" .makes a low ridge along the middle of valley, 179

" noticed in Jackson t. : nineteenth mile-stone section, 233

Formation No. VI, Lower Helderberg.
" limestone ranges described, 12

" formation stops at Sterrett's gap, 14

" formation as a whole described, 58

" limestone bottom beds bituminous, 58
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Formation No, !'/. Lower Helderberg.
18 thick in section : characteristic fossils, 60

" faulted against VIII c; throw, 2300', 85
" much contorted at quarry in Buffalo t., 149
41 not extensively exposed in Buffalo t., 149

" top of formation grows sandy upwards into VII, 149

" I irought up against VIII c 3 by the Perry Co. fault, in Carroll t., . 159
'• quarried largely at J. Bear's, Carroll t, 160
'• disappears eastward at Sterrett's gap, Carroll t., 160

makes a ridge from Sterrett's gap westward, 160
11 at Smith's quarry, Carroll t., 161

" VI a -f b, 300' to 400' in Centre t., 180

" folded so closely and so often as to make a wide belt, 186

" 600' in Greenwood t., not easily differentiated, 218
11 heavy solid bituminous limestone mass, 218

" two synclinal troughs cross Jackson t., 233

" 60' exposed at Hall's quarries in Jackson t., 233

" two outcrops cross Liverpool t.; well exposed along both lines ; many
quarries ; much lime made at head of Pfoutz's valley, . . 242

,l upper rubbly beds, under fossiliferous beds and over solid beds in the

Liverpool t. quarries, ........ 242
11 upper rubbly beds yield few fossils, except the ubiquitous Leperditia

alia, . . . 242

M undulates broadly through northern-central part of Madison t., . . . 259

" wanting (as well as VII and VI [T a b) in Rye t., . . 304

" thins from Oak Grove furnace eastward to 0' before reaching Sterrett's

gap in Rye t., . .309
•• lower beds thin out first; higher beds persist further eastward; proof

of nonconformity, 309

" outcrop in Saville t., straight past Ickesburg, and then zigzagged, . . 325

" broken and crushed, although nearly horizontal, 325

" caverns, large, with stalactites, Ac, <fcc, 325

" outcrop zigzags through Spring t., 333

" limestone land in Spring t. abundant, 333

" forms high bold ridges, often capped with VII, 333

" spreads widely at BUiotsburg, 337

» makes Bell's hill, . 337

•• Beotion at Garner's quarry, Spring t., 337

•• makes low ridge through Raoooon V., Tuscarora t., 363

synclinal points in Tyrone t., 374

•• small show in Watts t., 378

much disturbed and no fossils, Watts t., 378

Via, Lewistovm limestone.

•• Boasardville limestone of Report G-6 , 58

" 100 massive, quarried, general section 60

" has a few fbf 61

•• yields all the lime made in Center t 179

I to 70' thick, near N. Bloomneld, Ac, 17!)

•• its fragmentsj beveled slabs, resonant, cover the plowed fields

without Impeding agriculture, 180

" h;is a t< u fossils in Center t« 180
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Group Via, leuistown limestone.
• sometimes crowded with Leperditia alto, ... 180

" place of the Waterlime formation in X. Y., . ... 180
11 dark when freshly broken: weathers whitish ; shows lamination

;

often very bituminous, "sulphury ;" Center t., ... 180
M makes a hot, fat, strong lime, 180
11 not dolomitic in Center t., 180
44 blue limestone quarry rock in Madison t., . 259

" 40 thick in Saville t., 325

Group o/ VI b, Clark's Mill lime shale.

" described in Centre t., 57,181

" 150' thick at Clark's mills, 60

" jPentamerus Lower lii?iestone ofSev? York, 61
<J fossils enumerated, 61

" Lewistown lime shales of Report F, 181
u seldom quarried in Madison t., 259
M quarried at Bixler's mills, 259

" Meristella beds, &c, fossils, not many here, 259

" exposed near Falling spring, Spring t., 337

" Stromatopora bed well exposed, . . 337
11 exposed in Gibson's old quarry, Spring t., . . 337

Group of Vic, Black Cherty limestone.

" 8' thick, as described, 60

" well exposed at Half Falls mountain, Buffalo t., 149

" well exposed at Millerstown, 218

" outcrops in Miller t., . . 266

Group> VI d, Yellow flint shales.

" 80' in general section, 59,60

Group Vie, White flint shales.

" 10' in two beds, Half Falls mtn., described, 59,60
" crowded with fossil casts, 60
41 make hue ridge in Liverpool t 242
u land surface covered with fragments, 242
u can be traced in Rye t., nearly to Sterrett's gap, 309

Formation No. VII, Oriskany sandstone.
11 possibly coeval with Corni/erous limestone, 63

" 25', never more; described, 62

" thin and sometimes absent in Pfoutz's valley, 62

" thickest in Sherman valley, 62
11 often fossiliferous ; casts only, 63
M very ferruginous in N. W. townships, 63

" no real iron ore bed, 63

" no glass sand, 63

" beautiful puipit rocks, especially near Bloomfield, 63

" folded into VI, repeatedly, 63

" outcrops on Perry furnace road, 85

«' faulted, 89
11 very ferruginous N. E. of Plain : no ore, ...... 101

" no sharply defined limit at base ; because top of VI grows sandy up-

wanK . . . 149

" conglomerate of fine white pebbles, Buffalo t., 150
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Formation Vo. FIT, Oriskany sandstone.
*« rough low ridgeS, j)iilpit rocks, Arc, Centre t., 185

" 20' only, in the ridges of Centre t., 185

" coiis])icu()iis (or numerous parallel synclinal outcrops along Lime-
stone ridge, Dick's hill, and Iron ridge, 184,185

" usually a hard solid rock in Centre L, 186

" sometimes crumbly, easily quarried for rough casting sand for build-

ings, 186

44 conglomerate of little, bean shaped, white quartz pebbles, mixed with

some of larger size in Centre t., 186

" ridges disappear occasionally where the rock is locally crumbly, 187

" no ore deposit known in Perry counts

,

187

" supposed ore is only iron-stained sandstone fragments, 187

" tongues on the map in Centre t., 188

'• finest exposure in the county, cliffj 189,190

" very thin near Millerstown, poor outcrop, no pulpit rocks, hardly a

fragment to be found
;
probably thins to nothing eastward at east

end of Greenwood t., 218

•« overlooks Blain, on Sandy hill, Jackson t., 234

" absent from Liverpool t., probably, 241

" sand makes the fertility of Centre valley, Madison t., .... 249

" much folded, zig-zag, much softer in Madison t. than in the center of

the county, 260

" soil yellow ; only way to trace VII ; no ridges, 260

" undulated and compressed in Miller t., 267

" double ridge where it crosses the Juniata, 267

" close behind old graveyard, 1st crop, 267

" ]>asses Clouser's ore works, rough ridge, 2d crop, 268

" high synclinal ridge, 2 m. W. of Baileysburg, 3d crop, 268

" makes crest of Inoculate ridge, 268

" contains much iron ore ; double synclinal, Ac., 268

" narrow synclinal ridge, past Clouser's, 4th crop, 269

long N. foot of Dick's hill, Miller t., 5th crop, 269

" absent in Rye t., east of Sterrett's gap, 309

" zig-zag in Saville t., 325

" greatly folded and zig-zaged in Spring t., 338

" in ridges of Elliotsburg, past Pine Grovechurch, south of Blooms-

burg, 888

" in North Purna Spring t., .... 338

M along north side of Sandy hollow and north hank of Sherman'8 creek,

i Palling and Warm springs to knob at Oak Grove furnace, . . 339

" hard, rough, ferruginous in Spring t., 339

» furnishes the two springs at Palling spring, 339

•> Fairly well exposed opposite Millerstown, 364

«« soaroely noticeable in Tyrone t., 374

" on Landisburg hill, but not on Bell's hill, 374

u -jo thick along north line of Watts t., bold ridge; makes dam across

Juniata : makes Half Falls. 379

Formation Villa, Upper Hetderberg.
- apparently absent from Perrycounty, 64
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Formation VIII a, Upper Helderberg.
•' improperly recognized in the limestone under 500' greenish slates of

VIII 6 2, 191

" no Corniferous fossils found in VIII 6, 2, 3, Madison t., 260

Formation VIII b, Marcellus limestone and black slate.

" described, 64,65

'• only seen in few places in Centre t., 190

•• well developed at M. Barnett's, .... 190

" where well developed, no iron ore, 191

• not well exposed in Greenwood t., 218

" Local sandstone, at bottom, at Montebello narrows, 269
' ; rich in brown hematite iron ore in Oliver t., ....... .278

" whole formation absent in Rye t., E. of Sterrett's gap, 309

" sulphur spring near Sandy hill, Saviile t, . . 325

Group of VIII b i, Marcellus lower iron ore.

" 2' worthless; only ochre beds, '.
. . 64

" see Iron ore over VII, 187,188

Group of VIII b 2, Marcellus lime shales.

" 50', described, ...... 64

" hard close-grained sandstone at the bottom, in one locality in the

county, at Montebello narrows, 269

Group of VIII b 3, Marcellus limestone.

" 50', described, 64

" won't slack, in Centre t., , 190

" exposures abundant and complete, in Madison t., 260

" very interesting fossils ; no corniferous forms, . 261

" fragments numerous at X. end of Pine Grove narrows, Miller t., . 269

" 50' hard beds ; Gibson's mill, Spring t., 339

" well exposed, but elsewhere much covered up, ... 339

" fragments of trilobites (Dalmanites?) Gibson's mill, Spring t., 339

" not seen in Tuscarora t., ... 364

" sought for but not found at the Half Falls, although reported inGeol.

Pa., Vol. I, p. 138, 379

< rroup VIII b h Marcellus Upper iron ore.

" described; brown hematite ore, 64,94
" in Center t., described. . . . . 191
11 Lewistown ore bed, local name, 191

" normally 50' over top of VII, . . 191

" abundant when limestone is poorly developed, and vice versa, 193

" Barnett's mine, Bloomfield, ..... 193

" Long's mine, Center t., double bed, 4' to 14' thick, parting of clay;

100 wash tons per month
;
price at Newport f3 50, 194

" changes in the deep to blue carbonate ore, 194

" outcrop near Perry furnace ; also X. of Bloomfield, 195

" 1' to 3', at Tralltwine's mine, Greenwood t., 219
" sent to Maria furnace, 219
" fine display on road in Madison t, 263
" fills fold in VII, Inoculate synclinal ridge, 268
" rieh in Oliver t.—smelted at Newport, 278
" outcrop near Sandy hill, Saviile t., less striking, 325
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Group VIII"6 .;, Marcellus iron ore.
• outorop zigzags over Spring t; mines numerous, 340
11 50* over VII; Inexhaustible quantities, 340
11 abundant west of Perry furnace, 341
'• diggings abandoned S. W. of Little Germany, 341
•• not seen in Tusoarora t, .... 364

" VI 1 1 6 t. 5, dug on high knoll opposite Oak Grove furnace, Tyrone t., 375

Group VHIb r>, Marcellus black shales.

" loo thick; described, 64

" passes up into VII] c 1, I Iain, lower shale, 65

" ferruginous, pyritous, lull of Sporangites, 65

" described in Center t., 195,196
'• with VIII c 1 makes a deep valley, Center t., 196

" exposed best at Barnett's rocks, on Dorran's run, Juniata furnace ore

banks, ('cuter t., . . 196

• Beet occasionally on X. slope of Wildcat ridge, Greenwood t., ... 219

" displayed bet. Bixler's mills and Sandy hill, Madison t., 262

" Sulphur spring near Sandy hill, Saville t., 325

" best displayed in Spring t., at quarry near Little Germany, .... 341

" makes excellent road metal, 341

" some lower solid beds calcareous, 341

" no fossils except minute Spoi-angia, 341

" 80', whole thickness exposed at Rice's bet. school-house and saw-mill

near N. Germany, Spring t, 342

" gradual transition upward into rusty, ochreous, pink-gray shales of

VIII el Rice's, . . . ... 342

" seen at low water in Juniata, Watts t., 379

Formation VIII c, Hamilton shale and sandstone.
" 900', described, 66

Group VIII c 1, Hamilton lower shale.

'• 400' to 500' soft shales; lean soil; valleys, 66

•• in Centre t. described ; exposures rare, 197

•• wooded valley across Oliver t.

,

279

" thins to 0' at Susquehanna river, in Rye t., 313

•• covers much of S. W. and central Saville t., 326

" undulated westward; poor land. . . 326

" northern outcrop runs along X. slope of Raccoon ridge, 326

'• middle beds become very sandy in Saville t.. much resembling VIII

c 2; differs, however, in being even, thin-bedded, hard, dark green

.... 326

extensively outspread in Spring t., .... 343

fine outcrops at W. end of Mahanoyand Crawley hills, .... 343

fine section on road from Little Germany to McAffee'e mill, . . . .343

fine exposure along Little Germany fault valley, 343

very barren of fossils; white meager soil, 343

usually covered with forest, as in Tusoarora k, . . 864

mal it show in Wheatfleid t. ;
peculiar whitish soil, . . . 389

!'///>.. Hamilton (Montebello) sandstone.

hill ranges described, 16

600 U> 800\ MontebeUo sandstone, high rough ridge, 66
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Group VIII c 8, Hamilton (Montebello) sandstone.
" thinner in Pfontz's valley, 07

" very thick at Marysville, 68

" high ranges in Centre t. mostly cultivated, 197

" sink-holes numerous along strong bold outcrop, 197

11 600' in gap of Centre t., 201

" Middle beds well exposed in Crawley's ridge, 201

" soft middle member, in which streams zig-zag, 203

" section, Centre t., 203

" in Wild Cat ridge ; high, hard, and solid near Juniata river ; grows

soft and shaly, smoother ridge, eastward into Liverpool t., 219,220

" consequently, ridge low in Liverpool t., and Pfoutz's valley not so

isolated as in Greenwood t., 241

" scarcely enters Howe t., . . . . . 223

" makes Turkey and Wild Cat ridges in Liverpool t., but softer, shaly,

less sandy, ridge slopes easy, and cultivated to their tops, 243

" four outcrops in Miller t., ... .270,271
" makes rapids in Juniata river, Buffalo Hill gap, Miller t., . . 270

«« Buffalo hills, in Oliver t., rugged; dip 75° N. N. W., flattens to 25°

to 30°, 279

" source of the sand, . . . .309,310

" Little mountain, in Rye t., steep, rough, wooded ; crest a pile of dis-

jointed blocks, 313

" 800' complete section on Susquehanna river, where the formation is

thickest, . . . . 313
11 solid, hard middle beds, thinner shaly beds above and below, on

Susq. river, Rye t., 314
11 Bilman ridge, Saville t., . 321

" Middle bed imitated by VIII c 1, locally in Saville t., 326

" bold outcrop in Buffalo hills, Saville t., 327

" folded; gapped by Buffalo creek ; dip 30°+, 327

" Raccoon ridge, Saville t., 327
11 Mt. Pisgah, at synclinal angle, Spring t., 344

" steep rough-wooded range across Tuscarora t., 364
M makes converging ridges, rough country in northern part of Watts t., 379

" doubled from 800' to 1800' by the Perry co. fault in Half Falls mtn.

;

universal dip 40° to 50°, 380
" crest of Dick's hill faulted up in Wheatfield t., dip 30° to 90° in short

distance, 389

Hamilton fossil ore, described, 99,100
" in Centre t., described, 204

" not mined in divert., 280

" 360' above base of VIII c 2, 314

" exposed at signal-box at Junction R. R., Rye t., 314

" never opened in Spring t., 31.1

" in Watts t., only opened at Oirty's notch, 382
" in Wheatfield t., along south Hank of Dick's hill, 390

" Iron ore on top of VIII c 2, poor ore, 204

Group VIII c .?, Hamilton upper shale.

" 200' to 300, described, 66,68
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. Hamilton upper shale.

'• fOS r.9

•• at Girty's notch, Buffalo t., 150
•

' ntre t., dea 205
" three various exposures in Centre t., 207

little near Old Tavern in Howe t., 223

" lour lines in Miller t. ; on the 1st no good exposure; second near Pe-

ter-man's ore w< .... 273
« orop 100 yds. S. of Ramer's ; zigzags across Oliver t., 280

• very calcareous ; Fenestella abundant; road from Newport to New
Bloomfield, Oliver t., ... . . 280

" Fenestella shales, Olivert., ... 280
" zigzags; very fossiliferous and fossils good, especially Spirifer gra-

nulifera on road from Mannsville to Roseburg, Saville t., . 328
'• at Girty's notch in Watts t, . 383
•• runs along S. Hank of Dick's hill, in Wheatfield t., but is seldom ex-

posed, and is Less fossiliferous than at Bloomfield, 390

" zigzags at west end of Dick's hill, along which it dips uniformly 30°

^.E., 390

" has a local 2' fossil ore bed in Wheatfield, 391

Formation VIlid, Genesse slate.

11 200 feet described, .69
" erroneously stated at 1120 (!) 71

" concealed and non fossiliferous in Centre L, 207

'• 200' barren shales, Oliver t., .280
'• well exposed at mouth of Losh's run, with fossils, Wheatfield t., 391

Formation \'/IIe, Portage shale.

200' described, . . . .69,70
'•

1 gnized in Centre t. only at S. Brown's, 207

• VIII e/, passage beds well shown near S. Brown's, . . . 207,208

" Cardiola shales on two roads south of Newport, Olivert., . . 281

VIII d -\- e makes low ground between Baileysburg and Newport, 274

VIII (I 4- e 7, 3300' in the northern townships. 71

" " makes peninsula N. Miller ; river cuts three times across the

whole, 274

" 8800' above Newport ; only 1100' in Rye t., . . 315

" " overturned: not exposed on railroad along Susquehanna river, 315
»< " 1 1 1 i 1

1 « eastward in Watts t. to one half (?) Of what they are at

Newport, six miles west, ... 383
11 " broad belt across Watts t. much folded, 383

Formation VIII'/, Chemung.
•• describe i

; contorted ; fossils, 70

•pography; upper limit not defined, 72

•• 2700 I arroll t., 164

•• plant beds and red shale. 166,167

out off by great fault In Cent* 207

fossiliferoasli] many places, but few exposures, 207

" makes hair of Wild Cat valley. Greenwood ;.. 220

Newport limestone, a m the water-bearing bed of the

Weill Of Newport | exposed opposite the furnace at Newport : local

to Howe and Oliver townships, ... 224
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Newport limestone, high up in VIII /, and not at its base as has been

supposed, .... . . 224,225

" Sen-port limestone crowded with Strophomena demissa, &c, 224,225

" Seuport limestone, 3' thick, 225

" covers N. and S. Juuiata t. in two broad belts, . . 237
11 fossils not abundant ; distorted along Middle ridge, Juniata t., . . .238

" makes bluffs of Juniata between Baileysburg and Newport, . . 274

" hard layers of upper VIII / make rough wooded range of low hills at

north foot of Dick's hill, Miller t., 274

" over Newport, ... ... 2S1
M slope of Middle ridge, Saville t., exposed along road ; few extensive

lossiliferous outcrops : west end of Hominy ridge, .... 328

•' upper beds unusually red and sandy in Saville t., . 328
u holds fossils not seen in them in the southern townships of the county ,328

M ridges high and ravined
;
poor soil in Tuscarora t., 365

" makes broad belt across Wheatfield t, 391

Group VIII f-IX, passage beds.

" described, 72
11 contains Kingsmill shales, 77

" makes Middle Buck valley ridge in Howe t., 225
11 long and good section on Barger's run, Liverpool t., 244

" exposed in railroad cuts, Oliver t., 282

" 1557' in Linton's Hill section, Penn t., 290

" section \ m. N. of Kingsmill. Wheatfield t, 392

" no traces of fish bed near top of VHI/in Kingsmill section, Wheat-
field t., 392

Kingsmill shales described, 77
M full of Beyrichia, 77

Kingsmill sandstone, 12' thick, makes curve into Saville t., outcrops in

D. Long's woods, 329

" described, 73

" continuous at 500' above top of Chemung, showing transition of VIII
to IX, 74,75

M very fossiliferous exposures around Shermansdaie, Carroll t., . . .159
" in Carroll L, ... 165

" Delville section, Carroll t, 166

" white sandstone north of mill, 167
11 not so bold in Greenwood as in Wheatfield, . 220
M white; not so siliceous; clay tougher; fossils scarce, 220

" road on which alone fossils have been seen in Greenwood t., .... 220

" makes northern escarpment of Middle ridge, Juniata t , 239
11 best seen, covering ground with fragments, west of Walnut Grove,

Juniata t, 239
11 Stony ridge, left in woods Liverpool t., 245

" exposed 2 m. X. of Liverpool, near Dry Saw-mill, 245
u in Penn t., 287

•' honeycombed with casts of Schizodus rhombens and other lamelli-

branchs, drifted dead shells, 291
" makes several stony ridges across Watts t., 384

28 F 2

.
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ation No. /A', CatskiU red sandstone.
- 'iooo' described, 72
'• Dclville 88.

%
the assumed base of IX, 77

" M " why green, 77,78
u apper beds described, 78
" iron ore, red hematite, near Oakgrove, 102
" top mass makes Pine hill, Carroll t., . . .165
" Delville t/reen sandstone, 20', at Judge Junkiu's, near Delville, Car-

roll t., 166
*• nearly all cleared and cultivated except steep banks of Buffalo creek,

Juniata t., . . . . 238
•• upper hard beds of Duncannon terrace are soft and make a low hill

in Juniata t., . ... 239
" bottom beds hold yellow shales and thin square-fracture, fine-grained

sandstone layers like Chemung or Barger's run, Liverpool t., . . 244
" not well exposed on Susq. river, Liverpool t., 244

" bottom edge line, crosses Liverpool t. a few hundred yards north of

Libertv Hall, and runs to Susq. river near Dry Saw-mill, . . . 244
'• shales above the base of true Catskill seen only in one place in the

county, between Kingsmill and Linton's hill, Penn t., . . . . 287
11 Delville green sandstone, with coaly layer, top of Kingsmfll section,

Penn t., . .289

" red shales make Fisher Creek valley ; slope of Cove mountain ; ter-

race; continuous with Pine hill ; fertile soil, 316

" 6000' in Rye t., vertical dip, 316

" occupies all S. and S. E. of Watts t., good soil, 384

" folded and much contorted in Watts t., 3S4

» 6000 throughout Watts t., 384

** covers all extreme S. of Wheatfield t., 394

" lower division distinguished by its plants, 395

" middle and upper divisions make Pine hill, 395

11 thickness obscured by small rolls, 395

Formation No. X, Pocono sandstone.
" described, 78

»• ore beds, 102

• 200C, dip 66° N. Buffalo L, Berry mtn., 152

" coal in Berry mtn., 152

" in Greenwood 1 1 High knob, 221

» crest of Buffalo mtn., 246

..il at Duncannon, 2R

Formation No. A'/, Mauch Chuyik red shale.

i;>oo left in the Cove, 70

•me Im ,1s calcareous enough to furnish hard farm water, 293

iltered by trap dyke—Penn t., 296

LIST OF FOSSILS MENTIONED IN THE REPORT.

rr,,i//i, in rubblv bed VI 6, 183

: t retieularie
t
lnVTII62, 193

in VIII 6 3, 339

Aulopora bed, in VI h, 183
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Avicula; see Cardiola, 69

Beyrichia in VIII b 2, 193

" bed in VI 6, 60
« bed low in VI b, 182

" abundant in V below red shale, 256
" in VI solid blue limestone, 337
" abundant in V b, , . . 373

Beyrichia till the Kin gsmill shales VIII-IX, 77,291

Beyrichia granulata bed in VI 6, 60,182

Beyrichia lata, in V a upper shales, 50
" " in V a, Ore sand rock, 50
" " in V b, Sand vein ore bed, 50

Beyrichia notata, in V &, over Sand vein ore bed, 51
" " in V b, red shale, 51
" " argued from, 56

Bothriolepis scales in IX
;
(see Fish,) 73,291

Brachiopods in Kingsmili SS., VIII-IX, 165,393

Calamites inX, 154

Calymene Blumenbachii in V a, 50
" Clintoni inV a, Vb, 50

" in VI 6, 183

Cardiola (Avicula) speciosa in VIII c, Portage, . . 69
' shales, 85,281

Chcetetes, in VI 6, 182

Cladopora fibrosa ? bed in VI 6, 183

Coprolite? bed in Kingsmili SS., VIII-IX, . 289

Coral bed of VI well developed, 160

« » of VI 6, 182,338

Corals silicitied 161,183

Cornulites, VI 6, 183

Crinoidal joints in VI c, 62

*« in VIII c 3, 206

" beds in VI b, 260

" in VIII el, , 343

Crustaceans ; see Beyrichia, 77

Dalmanites ? in VIII 6 3, 339

Delthyris shaly limestone, VI b, 60

Discina discus in VI 6, 61 ,260

Encrinital limestone, VI d, e, 60

Encrinites in VIII /, 225

Eurypterus, 57

Favosites small in VI 6, 182,260

Fenestella shale, VIII c 3, 69,204,205,206,315,390

Fish beds in IX, 73,75

Fish scales, in VIII-IX, 289,290,291,324

Grammysia elliptica, in VIII /, 328

Holoptychius ? scales in IX, (see Fish,) 73,291

Homcelonotus dekayi, in VIII c 2, 203

Lamellibranchs in V a, Va, 51

« in VIII-IX, 73
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Leperdilia alia in V b
f 51,54,257,259,372,373

" in VI, 55,242
" " in VI a, 61,180

" in VI 6, 182

Leptcena bed in VI 6, 60,182

Lingula oblonga in V6, 51
" " in VIII-IX, 167

Megambonia aviculoidea, in VI 6, 61

Merestella bella, in VI 6, 61,260
" Icevis, in VI 6, 61,183,259,260

Murchisonia minuta, in VI b, 60,61,182,184
" large, in VIII c 2, 203

Ormoceras vertebratum in V 6, 50

Orthis oblata, in VI b, 183

Paracyclas lirata, VIII c 3, 69,205,272,273,383

Pentamerus upper limestone, 60

Pentamerus lower limestone, 60

Plant beds, 77,166,167,289

Platyceras, 61

Polyzoon bed in VI b, 60

Polyzoa plentiful in VIII /, 166

Poteriocrinus in VIII /, 166

Productella hirsuta in VIII /, 225

Rensselaria mutabilis in VI 6, 61

in VII, . 37,38
" Marylandica ? VIII c 2, 203,314

Rhizocarps, 65

Rhynchonella beds in VI 6, 60,182,184

Rhynchonella formosa in VI 6, 61,218,260,337
11 mutabilis, VI 6, 183

" nucleolata, VI 6, 61

Schizodus rhombens, VI 1I-1X ; (see Fish,) 73,74,291

Sphozrocystites multifasciatus, VI b, 60,182

Spirifera arenosa, in VII, 190
" disjuncta, VIII-IX, 74,77,289,291
" formosa, VIII c 2, 203
" granulifera, VIII e 3, 328
" macropleura, VI , e 62
" mesocostalis, VIII/, 166,225
A mesostriali.% VIII-IX, 73,290
" modecta, VI, 218
" Vanuzcmi, VI 6, 61,183

Sporangia, minute, Vlllb5, 65,341

Streptelasma, in VI b, 184

Slromatopora (coral) bed, VI 6, 60,182,337

Stropho'lmitn (femiMO, VIII/, 225

Sirophomena riigosn, VI 6, c, 61,62,182

(XpUola tlaturella, VIII <i, Genessee, 69

« " VIII c 3, 206

Syringopnrat in VI 6, 182
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Tentaculites attenuatus, VIII c 2, 203
" gyracanthus, VI a, 6, 61,182,260
" irregularis, VI a, . . . 61
" ornatus, VI a, 6, 61

Tentaculite beds, VI a, 6, 60,182,183

Trematopora (coral) bed, VI 6, 182,260

Trilobites in VIII 6 3, 339

Tropidoleptus carinatus beds, VIII c 3, 69,203,205,206,210,273,383

Vitulina pustulosa, VIII c 3, 206





THE PUBLICATIONS

Second Geological Survey of Pennsylvania.

FROM 1874 TO 1885.

Reports have been issued by the Board of Commissioners, and the prices

thereof hxed in accordance with the law authorizing their publication, as fol-

lows :

MISCELLANEOUS REPORTS.

A. A history of the First Geological Survey of Pennsylvania from 1856

to 1858, by J. P. Lesley. With the annual reports of the Board to the Legis-

lature for 1874 and 1875. 8°, pp. 226, 1876. Price in paper $0 25, postage SO 06.

B. Report on the Minerals of Pennsylvania, by F. A.Genth ; and on the

hydro-carbon compounds, by S. P. Sadtler. With a reference map of the

State. 8°, pp. 206, 1875. Price in paper $0 50, postage §0 08 ; in cloth §0 75.

postage $0 10.

B 2. Report on the Minerals, by F. A. Genth, continued from page 207

to page 238. 8°, in paper cover, pp. 31, 1876. (Bound with B.)

M. Report of Chemical analyses in 1874-5, in the Laboratory at Harris-

burg, by A. S. McCreath. 8°, pp. 105, 1875. Price in paper $0 50, postage

50 05.

M 2. Report of Chemical analyses in 1876-8, by A. S. McCreath : Classi-

fication of coals, by P. Frazer ; Fire-brick tests, by F. Piatt ; Dolomitic lime-

stone beds, by J. P. Lesley ; Utilization of anthracite slack, by F. Piatt ; De-

termination of Carbon in iron or steel, by A. S. McCreath. With one folded

plate (section at Harrisburg) and four page plates. 8°, pp. 438, 1879. Price

|0 65, postage $0 18.

M 3. Report of Chemical analyses in 1879-80, by A. S. McCreath. With
a reference map of 93 iron ore mines in the Cumberland valley. 8°, pp. 126.

188J. Price ?0 40, postage §0 10.

H. Report on the Levels above tide of railroad, canal and turnpike stations,

mountain tops, &c., in and around Pennsylvania, in 200 tables, by C. Allen.

With a map. 8©, pp. 279, 1878. Price $0 70, postage *0 15.

O. Catalogue of specimens collected by the survey (No. 1 to No. 4,264)

by C. E. Hall. 8°, pp. 217, 1878. Price $0 40, postage $0 10.

O 2. Catalogue (continued from No. 4,265 to No. 8,974); also catalogue of

fossils (pp. 231 to 239.) 8°, pp. 272, 1880. Price $0 40, postage $0 12.

O 3. Catalogue (continued from No. 8,975 to No. .) 8°, pp. ,

1885. Price $ , postage f> . ( Wailing to go to press.)

(1)
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P. Report on the Coal Flora of Pennsylvania and the United Statas,

Vols. 1 and 2, (bound together,) by L. Lesquereux. 8°, pp. G94, 1880. Price

*0 .so, postage $0 28.

P. Report on the Coal Flora of Pennsylvania and the United States,

Vol. 3, with 24 double page plates (lithographed) of coal plants, to accompany
P. Vols. 1 and 2. 8°, pp. 283, 1884. Price $1 20, postage $0 18.

(P.) Atlas of 87 double page plates (lithographed) of coal plants, to ac-

company P. Vols. 1 and 2. 8°, 1879. Price $3 35, postage $0 22.

P 2. Report on Permo-Carboniferous plants from W. Va. and Greene
county, Pennsylvania, by \V. M. Fontaine and I. C. White. With 38 double

page plates (lithographed ) 8°, pp. 143, 1880. Price $2 25, postage $0 17.

P 3. Description of Ceratiocaridce, by C. E. Beecher ; and of Eurypteriihe,

by James Hall. With 8 plates. 8°, pp. 39, 1884. Price $0 60, postage $0 07.

Z. Report on the Terminal moraine across Pennsylvania, by H. C.

Lewis ; including extracts from descriptions of the Moraine in New Jersey,

by G. H. Cook, and in Ohio, Kentucky, and Indiana, by G. F. Wright With,

a map of the State, 18 photographic views of the moraine, and 32 page plate

maps and sections. 8°, pp. lvi and 299, 1884. Price f1 40, postage §0 17.

Grand Atlas, Div. I, Pt. I, 1885, port-folio containing maps of 56 counties

and parts of counties (scale 2 miles to 1 inch) on 49 sheets (26"X32"). The
maps of the remaining counties will be published in Part II. These maps
are duplicate prints on heavy paper of the count v maps contained in the re-

ports of progress. Price 87 25, expressage from Harrisburg, $

ANTHRACITE REGION.
A 2. Report on the causes, Kinds, and amount of waste in mining anthra-

cite, by F. Piatt ; with a chapter on methods of mining, by J. P. Wetherill.

Illustrated by 35 figures of mining operations, a plan of the Hammond
breaker, and a specimen sheet of the maps of the Anthracite coal fields. 8°,

pp. 134, 1881. Price $1 10, postage $0 12.

AC. Report on Mining Methods, <fcc., in the anthracite coal fields, by H.

M. Chance. Illustrated with 54 plates and 60 illustrations in the text. 8°,

pp. 574, 1883. Price $1 40, postage $0 25.

AC. Atlas containing 25 plates illustrating coal mining, to accompany
Report AC, by H. M. Chance. 8°, 1883. Price $1 40, postage $0 12.

AA. First report of progress of the anthracite survey ; Panther Creek
BASIN, by C. A. Ashburner ; with a determination of the latitude and longi-

tude of Wilkes Barre and Pottsville, by C. L. Doolittle ; and a theory of stadia

measurements, by A. Winslow. 8°, pp. 407, 1S83. Price $0 58, postage *0 18.

(AA. A ri. as of Southern anthracite field, Part I, containing 13 sheets:

8 mine sheets, :'» cross section sheets, 3 columnar section sheets, 1 topographical

map sheet and 1 coal bed area sheet, relating to the Panther Crekk basin;

1 general map of the anthracite region, and 1 chart of anthracite production

from 1S20 to 1881. 8°. lss-j. ('has. A. Ashburner, Geologist in charge; A. W,
Bheaferand Prank A. Hill, Assistant Geologists. Price 51 50, postage $0 12.

V \.t A n. as of Wkstkkn Mipih.k anthracite field, Part I, containing 11

: I mine Sheets between Delano and Locust Dale, 3 topographical sheets

ii Quakake Junction and Mount Carmel, and i cross section sheets. 8°,

j.—Single sheets <>f the Anthracite Survey, with the exception of those in the Pan-
el RtlM, eaa !>« purchased by addressing Cbas. A. A6hhurner, Geologist in Charge,

907 Walnut street, Philadelphia. Seepage 9.
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1884. Chas. A. Ashburner, Geologist in charge ; A. W. Sheafer and Bard
Wells, Assistant G-eologisls. Price SI Go, postage $0 11.

(AA.) Atlas of Northern anthracite field, Part I, containing 6 mine
sheets between Wilkes Barre and Nanticoke, 3 cross section sheets, and 4

columnar section sheets. 8°, 1885. Chas. A. Ashburner, Geologist in charge
;

Prank A. Hill, Assistant Geologist. Price $ ,
postage $

(AA.) Grand Atlas, Div. II, Pt. I, 1884, port-folio containing 26 sheets

(26" 32"; as follows: 13 sheets Atlas Southern Anthracite Field, Part I, 11

sheets Atlas Western Middle Anthracite Field Part I, 1 sheet photo views of

plaster models in Western Middle and Southern Fields, and 1 specimen sheet

Report A 2. Price §4 25, expressage from Harrisburg $

For anthracite coal in Sullivan county, see G 2.

For Conglomerate beds near Carbondale, Pittston, &c, see G 5, G 7.

For Utilization of anthracite slack, see M 2.

For single sheets see page 9.

BITUMINOUS COAL FIELDS AND SURROUNDING AREAS.

H. First report on Clearfield and Jefferson counties, by F. Piatt.

With 8 maps, 2 sections, and 139 cuts in the text. 8°, pp. 296, 1875. Price

unbound SI 50, postage §0 13 {For second report see H 6, H 7.)

H 2, Report on Cambria county, by F. & W. G. Piatt. With 4 maps and
sections and 84 cuts in the text. 8°, pp. 194, 1877. Price $1 00, postage SO 12.

H3. Report on Somerset county, by F. & W. G. Piatt. With 6 maps and
sections and 110 cuts in the text. 8°, pp. 348, 1877. Price SO 85, postage |0 18.

H 4. Report on Indiana county, by W. G. Piatt. With a colored geologi-

cal county map and 87 cuts in the text. 8°, pp. 316, 1878. Price SO SO, post-

age SO 14.

H 5. Report on Armstrong county, by W. G. Piatt. With a colored geo_

logical county map, and 58 cuts in the text. 8°, pp. 338, 1880. SO 75, postage

$0 16.

H 6. Second report on Jefferson county, {See H above,) by W. G. Piatt.

With a colored geological county map, and 57 cuts in the text. 8°, pp. 218,

1881. Price SO 60, postage $0 12.

H 7. Second report on Clearfield county, {see H above,) by H. M.
Chance. With a colored geological county map, an outcrop map of the Houtz-

dale basin and 58 cuts in the text. 8°, pp. 197, 1884. Price SO 85, postage SO 11.

I. Report on Venango county, by J. F. Carll. The geology around War-
ren, by F. A. Randall. Notes on the comparative geology of N. E. O., N. W.
Pa. and W. X. Y., by J. P. Lesley. With one small.map of the Venango oil

region ; one small map of the region south and east of Lake Erie ; one long

section of the rocks at Warren ; and 7 cuts hi the text. 8°, pp. 127, 1875.

Price in paper, SO 60, postage SO 05.

I 2. Report of oil well records and levels in Venango, Warren, Craw-
ford, Clarion, Armstrong, Butler, &c, by J. F. Carll. 8°, pp. 398, 1877.

Price SO 60, postage SO 18.

I 3. Report on the Venango, Warren, Clarion, and Butler oil re-
gions ; descriptions of rig, tools, &c; survey of the Garland and Panama con-

glomerates, <fec: discussion of preglacial and post glacial drainage; by J. F.

Carll. With 23 page plates, and an atlas. 8°, pp. 482, 1880. Price (of volume
and atlas together) $2 30, postage ?0 30.



(I 3.) Atlas of 22 sheets. Map of Venango county, colored geologically;

map <>!' lower oilfield (Butler, Armstrong and Clarion) in 2 sheets; 3 local

contour maps at Franklin, Titusville, and Spring creek; two maps of N. W.
Pennsylvania showing the past and present drainage ; long section across W.
Pennsylvania; vertical section of the formations from the Upper Coal. Meas-

ures down to the bottom of the Devonian ; diagram map and section of Third
Hand : profile section from Meadville, S. W.; 5 sheets of grouped oil well sec-

tions; 5 sheets of working drawings for well boring, (fee; diagram of daily

rate of drilling six wells at Petrolia. (Sold only with the report.)

I 4. Report on Warren county, by J. F. Carll. With a colored geological

county map, a map of the Warren oil region, and 2 sheets of oil well sections.

8°, pp. 439, 1883. Price $1 12, postage $0 20. (Note. The first 147 pages of

this book contain oil well records ; see under Petroleum Fields below.)

J. Report on the Oil Region, by H. E. Wrigley ; map and profile of line

of levels through Butler, Armstrong, and Clarion, by D. J. Lucas ; map and
profile of Slippery Rock creek, by J. P. Lesley. 5 maps and sections, a plate

and 5 cuts. 8°, pp. 122, 1875. Price in paper $0 75, postage $0 06.

K. Report on Greene and Washington counties, by J. J. Stevenson.

With two county maps. (Showing the calculated local depths of the Pitts-

burg and Waynesburg coal beds beneath the surface,) and 3 page plates of

general sections. 8°, pp. 419, 1876. Price, in paper, $0 65, postage 50 16.

(Note.—Since the publication of this book, two colored geological county

maps have been published, and will be found in pocket of volume K3 de-

scribed below.)

K 2. First report on Fayette, Westmoreland, and S. E. Allegheny
counties, (i. e. west of Chestnut ridge,) by J. J. Stevenson. With 3 colored

geological county maps, and 50 cuts in the text. 8°, pp. 437, 1877. Price f1 40,

postage ?0 20.

K 3. Second report on Fayette and Westmoreland counties, (the Lig-

onier valley,) by J. J. Stevenson. With 4 page plates, and 107 cuts in text.

8°, pp. 331, 1878. Price $1 40, postage $0 16. (Note.—In a pocket in this vol-

ume will be found the colored geological maps of Greene and Washington

counties, alluded to above.)

K 4. Pt. I, Report on the Mononoahela river coal mines, from the West

Virginia State line to Pittsburgh, (Including some on the Youghiogheny and

other streams,) by J. Sutton Wall. With a map of the region in a pocket, 12

heliotype pictures, and 26 page plates. 8°, pp. 231, 1884. Price $1 15, j ostage

*0 14.

1L. Report on the Youghiogheny coke manufacture, by F. Piatt ; Notes

on the coal and iron ore beds, by C. A. Young ; Report on methods of coking,

by J. Fulton, (Sec O below;) Report on the use of natural gas in the iron

manufacture, by J. B. Pearse and F. Piatt ; The Boyd's hill gas well at Pitts-

burg, by J. P. Lesley. With a map of the coke region, two folded plates of

coke ovens, and page plates and cuts in the text. 8°, pp. 252, 1876. Price

$1 00, postage $0 13.

<l. Report on Bk.wkk, N. W. Alleghany, and S. BUTLBB counties, by
1. ('. While With 8 colored geological oounty maps, and 21 page plates of

sections. 8°, pp. 337, 1878. Price $ 1 1". postage $0 20.

Q. 2. Report on L.wvkkm'k county, and special Report on Correlation of

the Pennsylvania and I >bto ooal beds, by I. C. White, With a colored geolog-

ical oounty map, and L84 cuts in the text. SO, pp. 336, 1879. Price $0 70, post-

ago ?0 15.



Q, 3. Report on Mercer county, by I. C. White. With colored geological

county map, and 119 cuts in the text. 8°, pp. 233, 1880. Price $0 60, postage

$0 11.

Q, 4. Report on Crawford and Erie counties, by I. C. White. With two
colored geological county maps, and 107 cuts in the text. Also, a Report on
a preglacial outlet for Lake Erie, by J. W. Spencer. With two maps of the

Lake region. 8°, pp. 406, 1881. Price $1 17, postage $0 18.

R. Report on McKean county, and its geological connections with Came-
ron, Elk, and Forest counties, by C. A. Ashburner. With 33 page plates of

vertical and columnar sections, pictures of Rock city and Olean conglomerate,

Wilcox and Kane spouting wells, map of Howard Hill coal field, &c, and an

atlas of 8 sheets. 8°, pp. 371, 1880. Price of Volume and Atlas together

$1 70, postage $0 22.

(R.) Atlas for McKean county of 8 sheets :—Colored geological county

map ; three topographical maps ; of Buffalo Coal Company tract, Alton coal

basin, and Potato Creek coal basin ; map of McKean oil district ; one sheet of

columnar sections between Bradford and Ridgway ; and 2 diagram sheets of

the Well account and Production account in the Bradford district. {Only

sold with Report JR.)

R 2. Part II, Report on township geology of Cameron, Elk and Forest
counties, by C. A. Ashburner. (To appear about March 15, 1885.)

(R 3.) Atlas for Cameron, Elk and Forest counties, of 11 sheets (pub-

lished November, 1884, in advance of the report) :—3 colored geological

county maps ; 1 anticlinal and synclinal map ; 1 topographical map McKean
county ; 2 tract maps Forest and Elk counties ; 1 map Straight Creek coal

basin ; 2 sheets oil well sections ; and 1 sheet coal sections. Price $0 65, post-

age $0 08.

V. Report on N. Butler county ; and (Part 2) special report on the Beaver

and Shenango river coal measures, by H. M. Chance. With a colored geolog-

ical map of N. Butler ; a contour local map around Parker ; a map of the an-

ticlinal rolls in the 6th basin ; a chart of the Beaver and Shenango rivers

;

profile section from Homewood to Sharon; Oil well records and surface sec-

tions ; and 154 cuts in the text. 8°, pp. 248, 1879. Price $0 70, postage $0 15.

V 2. Report on Clarion county, by H. M. Chance. With a colored geo-

logical county map ; a map of the anticlinals and oil-belt ; a contoured map
of the old river channel at Parker ; 4 page plates, and 83 cuts in the text. 8°,

pp. 232, 1880. Price 80 43, postage $0 12.

For the coal basins of Bradford and Tioga counties see report G.

For the coal basins of Lycoming and Sullivan see report G 2.

For the coal basins of Potter county see G 3.

For the coal basins of Clinton county see G 4.

For the coal in Wayne county see G 5.

For the East Broad Top coal basin in Huntingdon county see F.

For the mountain coals in Blair county see T.

For the Broad Top coal measures in Bedford and Fulton counties see T 2.

For the coal basins in Centre county see T 4.

For coal analyses, see M, M 2, M 3.

For classification of coals, see in M 2.

For coal plants, see P, P 2.

For fossil crustaceans in coal slate, see P 3.



PETROLEUM AND GAS.

See reports I, I 2, 1 3, I 4, and J under Bituminous Coal Fields.

See L, for the Pittsburgh gas well, and the use of gas in the iron manufacture.

See Q, Q2, Q3, Q4, for references to oil rocks in Beaver, Lawrence, Mercer,

Crawford, Erie, and S. Butler counties.

See K for the Dunkard creek oil wells of Greene county.

See R, R2, for descriptions of oil rocks in McKean, Elk, and Forest counties.

See V, V 2, for notes on the oil rocks of N. Butler, and Clarion counties.

See H 2 for oil boring at Cherry Tree, Cambria county.

See G 5 for oil boring in Wayne county.

NORTH-EASTERN AND MIDDLE PENNSYLVANIA.
(Palaeozoic formations from the Coal down.)

D. First report on Lehigh county iron mines, by F. Prime. With a con-

tour line map of the ore region, and 8 page plates. 8°, pp. 73, 1875. Price in

paper $0 50, postage $0 04.

D 2. Second report on Lehigh county iron mines, by F. Prime. With a

colored geological contour line map of the iron region, (in 4 sheets,) a colored

geological contour line map of the Ironton mines, 4 double page lithograph

pictures of Limestone quarries, and one page plate of Monocraterion. 8°,

pp. 99, 1878. Price $1 60, postage $0 12.

D 3. Vol. 1. Report on Lehigh and Northampton counties. Introduc-

tion, by J. P. Lesley ; Slate belt, by R. A. Saunders ; Limestone belt and iron

mines, by F. Prime ; South mountain rocks, by F. Prime and C. E. Hall.

With 3 lithograph pictures of quarries, 4 pictures of triangulation stations, 14

page plates of sections, and an atlas of maps. 8°, pp. 283, 1883. Price $0 65,

postage $0 13. (Note, for atlas see beloiv.)

D 3. Vol. II, part I. Report on Berks county, (South Mountain belt,)by

E. V. D'Invilliers. With 10 page plates of sections and Indian relics, and 3

pictures of rock exposures. 8°, pp. 441, 1883. Price $0 55, postage $0 18.

(Note, for atlas see below, as be/ore.)

(D 3.) Atlas: One colored geological map of Lehigh and Northampton
counties, (one sheet); one colored geological contour line map of Southern

Northampton county, (six sheets); a contour line map of the mountains from

the Delaware to the Schuylkill, (eighteen sheets); a colored geological contour

line index map to the 22 sheets, (one sheet); and 4 sheets of maps of Iron

mines. Price of Atlas $2 80, postage $0 17.

D 5. A i i, as of colored geological county maps of Cumberland, Frank-
lin, and Adams, (three sheets): and first instalment of contour line map of

the South mountains, Sheets A 1, A 2, Bl, B2, (four sheets,) by A. E. Lehman.
Price of Atlas $1 25, postage $0 08.

F. Report on the Juniata river district in Mifflin, Snyder and Hun-
i in'. don counties, by J. H. Dewees ; and on the Aughwick valley and East

Broad Top region in HUWTINGBOH county, by C. A. Ashburner. With
colored geological maps of East Broad Top R. 11. and Orbisonia vicinity

(2sheeta); Three Springs map and section (2 sheets); Sideling Hill creek

map and section ('J sheets); and Isometric projection at Three Springs (1

sheet); six folded cross sections and 1>'J page plates of local maps, and col-

umnar section* 8°, pp. 305, 1878. Price f2 55, postage $0 20.



F 2. Report on Perry county, (Part I, geology,) by E. W. Claypole.

With two colored geological maps of the county ; 17 geological outline town-
ship maps as page plates; and 30 page plate cross and columnar sections. 8°,

pp. , 1884. Priced , postage, . (In press, October, I884.)

G. Report on Bradford and Tioga counties, by A. Sherwood ; Report on
their coal fields (including forks of Pine creek in Potter county), by F. Piatt

;

Report on the coking of bituminous coal, by J. Fulton. (See L above.)

With 2 colored geological county maps, 3 page plates, and 35 cuts in the text.

80, pp. 271, 1878. Price $1 00, postage $0 12.

G 2. Report on Lycoming and Sullivan counties : field notes by A. Sher-

wood ; coal basins by F. Piatt. With 2 colored geological county maps (ot

Lycoming and Sullivan), a topographical map (in two sheets) of the Little

Pine creek coal basin, and 24 page plates of columnar sections. 8°, pp. 268,

1880. Price $1 06, postage $0 14.

G 3. Report on Potter county, by A. Sherwood. Report on its coal
fields, by F. Piatt. With a colored geological county map, 2 folded plates,

and 2 page plates of sections. 8^, pp. 121, 1880. Price $0 58, postage $0 08.

G 4r. Report on Clinton county, by H. M. Chance ; including a descrip-

tion of the Renovo coal basin, by C. A. Ashburner ; and notes on the Tangas-

cootac coal basin, by F. Piatt. With a colored geological county map, 1 sheet

of sections, local Renovo map, 6 page plates, and 21 sections in the text. 8°,

pp. 183, 1880. Price $1 05, postage $0 12.

G 5. Report on Susquehanna and Wayne counties, by I. C. White.

With a colored geological map of the two counties, and 58 cuts in the text.

80, pp. 243, 1881. Price $0 70, postage $0 12.

G 6. Report on Pike and Monroe counties, by I. C. White. With two
colored geological county maps, (1 sheet Pike and Monroe, and 1 sheet Wyom-
ing,) a map of glacial scratches, and 7 small sections. Report on the Delaware
and Lehigh water gaps, with two contoured maps and five sections of the

gaps, by H. M. Chance. 8°, pp. 407, 1882. Price $1 15, postage $0 15.

G 7. Report on Wyoming, Lackawanna, Luzerne, Columbia, Mon-
tour, and Northumberland counties, (i. e. the parts lying outside of the

anthracite coal fields,) by I. C. White. With a colored geological map of these

counties, (in two sheets,) and 31 page plates in the text. 8°, 464, 1883. Price

$0 85 and postage $0 20. (Note.— The colored geological map of Wyoming
county is published in G 6.)

S. Report on the Seven mountains in Huntingdon, Union, and Snyder
counties, by C. E. Billin. With a colored geological contour line map of the

mountains (1 sheet); maps of the fossil ore outcrops, and Stone mountain
fault; and colored geological cross sections, (2 sheets.) 8°, pp. , 1885.

Price $ ,
postage $ . (la press.)

T. Report on Blair county, by F. Piatt. With 35 cuts in the text, and an

Atlas of maps and sections, (See below.) 8°, pp. 311, 1881. Price with atlas

$4 55, postage §0 28.

(T.) Atlas of colored geological contour line map of Morrison's cove,

Canoe valley, Sinking valley, and country west to the Cambria county line,

(14 sheets); Index map of the same (1 sheet): colored sections, (2 sheets.) 8°>

1881. (Note.— The Atlas is not sold separately.)

T 2. Report on Bedford and Fulton counties, by J. J. Stevenson. With
two colored geological maps of the two counties. 8°, pp. 382, 1882. Price

50 80, postage SO 20.
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T 3. Report on Huntingdon county, by I. C. White. With a colored geo-
logical map of the county ; and numerous sections. 8°, pp. , 1885. Price

S , postage $ . (In press.)

T 4. Report on Centre county, by E. V. D'Invilliers; also, special report

by A. L. Ewing; and extracts from report to Lyon, Shorb & Co., by J. P.

Lesley. With a colored geological map of the county, 13 page plates of local

maps and sections, and 15 cuts in the text. 8°, pp. 464, 1884. Price $0 80,

postage $0 19.

See also report on the line of the Terminal Moraine, Z.

SOUTH-EASTERN PENNSYLVANIA.
C. Report on York and Adams counties, by P. Frazer. With one folded

map of a belt of York county through York and Hanover, 6 folded cross sec-

tions, and two page plate, microscopic slices of dolerite. 8°, pp. 198, 1876.

Price in paper §0 85, postage $0 10. (Note.— The colored geological county

map o/ York is published in the Atlas to C 8.)

C 2. Report on York and Adams counties, (South Mountain rocks, iron

ores, <fcc.,) by P. Frazer. With one general map of the district; 10 folded

cross sections; and 5 page plates. 8°, pp. 400, 1877. Price $1 25, postage §0 12.

(Note.— The colored geological county maps of Adams is published in D 5.)

C 3. Report on Lancaster county by P. Frazer. With nine double page
lithographic views of slate quarries, and Indian-pictured rocks ; one plate of

impressions on slate and one page plate microscopic section of trap ; and an

atlas. 80, pp. 350, 1880. Price of report and atlas $2 20, postage $0 25.

(C 3.) Atlas of 13 sheets :—Colored geological map of York county;

colored geological map of Lancaster county; Susquehanna river section

(Sheets 1, 1A, 2, 2A, 3, 4) ; Lancaster section ; Pequea section ; Muddy run

section ; Chestnut-hill mines ; Gap nickel mine. (Note.—Atlas sold only with

report.)

C 4. Report on Chester county ; General description, pp. 214, by J. P.

Lesley ; Field notes in the townships, pp. 215-354, by P. Frazer. With a col-

ored geological county map, a photographic view of contorted schists, and 12

page plates. 8°, pp. 394, 1883. Price $0 75, postage |0 18.

C 5. Report on Delaware county, by C. E. Hall. With a colored geolog-

ical county map ; a contour line map around Media; 30 photographic page-

plate views of granite quarries, Kaolin pits, Ac, and 4 page plates of altered

micas. 8°, pp. , 1885. Price % ,
postage $ . (Partly printed ; but

publication delayed.)

C 6. Report on Philadelphia and the southern parts of Montgomery
and Bucks counties, by C. K. Hall. With a colored geological map of the belt

of country between Trenton and Delaware county (in 3 sheets) ; a sheet of

colored cross-sections, and 24 cuts in the text. 8°, pp. 145, 1882. Price 51 65,

postage 50 13.

E. Part I of (historical introduction to) a report on the Azoic rocks, by T.

S. Hunt. 8°, pp. 253, 1878. Price $0 48, postage 50 12.



VOLUMES PUBLISHED AND ON SALE, MARCH 1, 1885.

A.

A 2.

AC.
AC atlas.

AA.
AA atlas (1.)

AA atlas (2.)

Grand atlas. Div.

II, Pt. I.

Grand atlas, Div.

I, Pt. I.

B.

B 2. ( exhausted.)

C.

C2.
C3.

C 3 atlas.

C4.
C6.
D

D2.
D 3, Vol. I.

D3, Vol. II, parti.

D 3 atlas.

D 5 atlas.

E.

F.

G.

G2.
G3.
G4.
Go.
G6.
G7.
H.

H2
H3.
H4.
H5.
H6.

H7.
I.

12.

13.

I 3 atlas.

14.

J.

K.
K2.
K3.
K4, Pt. 1.

L.

M.
M2.
M3.
N.

O.

2.

P, Vols. I, II.

P, Vol. III.

P atlas.

P2.
P3.

Q.

Q2.
Q3.
Q4.
R.

R atlas.

R 2 atlas.

T.

T atlas.

T2.
T4.
V.

V2.
Z.

75.

Other reports of the Survey are in the hands of the State Printer and will

soon be published.

SINGLE SHEETS ANTHRACITE REGION.

In order to make the results of the survey in this region immediately avail-

able, 200 copies of each sheet (size 26X32 inches) will be sold singly as soon

as printed. Remittances* for the same and communications respecting the

Anthracite Survey should be addressed to

Chas. A. Ashburner, Geologist in Charge,

907 Walnut street, Philadelphia.

General Map Anthracite Coal Fields, scale OT^oths of nature (about 4£

miles to one inch) showing the outlines of the coal basins and outlets to

market ; with list of working mines during 1882 and 1883 with their annual

production,

Printed on light paper, Price §0 11

Printed on heavy paper, Price $0 12

Printed on light paper with counties colored, Price $0 13

Geological and Mine Sheets, scale 800 feet to 1 inch ^^ths of nature,

showing the geology, mine workings, and the shape of the floor of the coal

beds by contour curve lines 50 feet vertically apart.

Delano Sheet 1
, Western Middle Field, in vicinity of Delano

and East Mahanoy City, ... Price $0 22

Shenandoah Sheet 1
, Western Middle Field, in vicinity of

West Mahanoy City, Shenandoah, and Gilberton, Price $0 26

* The price assigned to each sheet includes one cent for postage. Where less than 10 sheets
are ordered for one delivery, 5 cents must be remitted in addition to the price of the sheets,
to pay for a paste-board tube and postage thereon.
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Girardvillk Siikkt 1
, Western Middle Field, in vicinity of

Frackville and Girardville, Price $0 24

Ashland Sheet 1
, Western Middle Field, in vicinity of Ashland,

Locust Dale, Centralia, and Montana, Price $0 31

Nanticoke Sheet 2
, Northern Field, in vicinity of Nanticoke

and Newport, . Price fO 31

"Warrior Run Sheet 2
, Northern Field, in vicinity of Warrior

Run and Hanover ; contains also skeleton map
between Wilkes Barre and Shickshinny, (scale,

1 mile=l inch,

)

Price $0 26

Plymouth Sheet 2
, Northern Field, in vicinity of Plymouth, . Price ?0 31

Ashley Sheet 2
, Northern Field, in vicinity of Sugar Notch, Ash-

ley, and South Wilkes Barre, . Price $0 31

Kingston Sheet 2
, Northern Field, in vicinity of Kingston and

Plains, . . . . ... Price $0 36

Wilkes Barre Sheet 2
, Northern Field, in vicinity of Wilkes

Barre, . . . . . Price $0 36

Drifton Sheet 3
, Eastern Middle Field, in vicinity of Drifton,

Jeddo, Ebervale, Stockton, etc., .... Price $

Hazleton Sheet 3
, Eastern Middle Field, in vicinity of Latti-

mer, Hollywood, Harleigh, Hazleton, Mt. Pleas-

ant, &c, .... .... ... Price $

Mauch Chunk Sheet 4
, Southern Field, in vicinity of Mauch

Chunk and Nesquehoning. (See foot-note, page 4.)

Lansford Sheet 4
, Southern Field, in vicinity of Lansford and

Summit Hill. (See foot-note, page 4.)

Tamaqua Sheet 4
, Southern Field, in the vicinity of Coaldale

and Tamaqua. (See foot-note, page 4.)

Topographical Sheets, scale 1600 feet to 1 inch y^^ths of nature, show-

ing surface topography in contour curve liDes 10 feet vertically apart.

Sheet No. I, { in vicinity of Delano and Mahanoy
Western Middle Field* I City, Price 30 11

Sheet No. II, K in vicinity of Shenandoah, New Bos-

Western Middle FieldM ton, Frackville, Girardville, Ac. . Price $0 11

Siikkt No. Ill, j in vicinity of Centralia, Ashland,

Western Middle Field 1 t Mt. Carmel, &c ,
Price §0 11

Sin kt No I f
in vicinity of Mauch Chunk. Dans-

SOUTHBR* TIELD 4
,

ford
»
Tama<lUa>

&C
' (

SeG foot-note,

I page 4.

)

». Contained in Atlas W. M. A. F. Part I.

=. Contained in Atlas N. A. F. Part I.

3. Contained In Atlas B. M. A. F. Part I.

«. Contained in Atlas S. A. F. Part I.
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Sheet No. I,

Western Middle Field 1

Sheet No. II,

Western Middle Field 1

Cross Section Sheets contain vertical cross sections, scale 400 feet to 1 inch,

^gths of nature ; reference maps scale 1 mile to 1 inch, s^^ths ot" nature :

( 4 sections through Myersviile, Cop-

lay. Morris, West Lehigh, Schuyl-

kill, Glendon, Primrose, Hillside,

Oak Hollow, Barry, Yatesville,

Mahanoy City, Elmwood, Tun-

nel Ridge, and Middle Lehigh
Collieries and East Mahanoy R.

I R. tunnel, Price §0 09

( 5 sections through Indian Ridge,

Plank Ridge, Knickerbocker,

Shenandoah City, Coal Run, St.

Nicholas, Boston Run, Lehigh
No. 3, Packer Nos. 2 and 4, Wil-

liam Penn, Bear Ridge Nos. 1 and

2, Stanton, Draper, Colorado,

Lawrence, and Ellangowan col-

lieries, Price §0 09

sections through Girard Mam-
moth, Cuyier, Hammond, Conti-

nental, North Ashland, Preston

Nos. 1, 2, 3, and 4, Centralia, Hazle

Dell, Bast, Tunnel, Big Run, Key-
stone, Potts and Franklin collier-

ies, Price $0 09

( Sections through Mt.Carmel,Rough
and Ready, Coal Ridge No. 3,

Bellmore and Reno collieries;

J

longitudinal section Mahanoy ba-

sin and geological map between
Delano and Ashland, (scale 3200

v feet=linch,) Price $0 11

( 10 sections ; through Boston, Ply-

mouth Nos. 1, 2, and 4, Dodson,

Sheet No. Ill,

Western Middle Field 1

Sheet No. IV,

Western Middle Field 1

f 4

i

I

<

!

I

Sheet No. Ill,

Northern Field :

Sheet No. IV,

Northern Fields

Sheet No. V,

Northern Field 2

Gaylord, Avondale, Nottingham,

Reynolds, Franklin, and Sugar
Price $0 09( Notch Nos. 9 and 10 collieries,

10 sections ; through Maltby, En-
terprise, Forty Fort, Wyoming,
"Harry E, "Black Diamond, Mill

Hollow, East Boston, Kingston,

Henry, Burroughs, Prospect, and
Midvale collieries, . . .

sections; through Pine Ridge,

Mill Creek, Laurel Run, Conyng-
ham, Baltimore, Diamond (No.

1,) Hollenback (No. 2,) Red Ash,
Empire Nos. 3 and 4, and Stanton

( collieries, Price $0 09

I

i

f
5

Price $0 09
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Sheet No. I
,

B is i ern Middle Field 3
,

Sheet No. II,

Eastern Middle-Field 3
,

Sheet No, III,

Eastern Middle Field 3

Sheet Nos. I, Hand III,

Southern Field 4
,

5 general sections, scale 800 feet to 1

inch : through Highland, Ecklcy,

Woodside, Stockton, Hollywood,
Hazleton, Mt. Pleasant, &c, col-

lieries, Price $

16 sections ; through Highland,

Woodside, Drifton, Eckley, Lat-

timer, Jeddo, Milnesville, Eber-

vale, Hollywood, Harleigh, &c,
collieries, Price $

9 sections ; through Lumber Yard,

Stockton, Diamond, Hazleton,

Cranberry, Crystal Ridge, <fcc.,

collieries, .... Price $

25 sections; through collieries L.

C. and Nav. Co., between Mauch
Chunk and Tamaqua, (See foot-note, page 4.

)

Columnar Section Sheets contain sections showing thickness and char-

acter of coal measures, scale 40 feet to 1 inch, of coal beds scale 10 feet to 1

inch, Ac., &c.
( contains sections at Bennett, Pine

Ridge, Enterprise, Henry, Wy-
oming, Oakwood, Prospect, Con-

yngham, Baltimore, Diamond,
Hollenback, Laurel Run, Min-

eral Spring, and Red Ash col-

lieries, Price $0 11

contains sections at Dorrance, Em-
pire Nos. 2 and 4, Kidder, Stan-

ton, South Wilkes Barre, Frank-

lin, Sugar Notch, Ashley No. 6,

Hillman Vein, &c, collieries . . Price 50 11

Sheet No. I,

Northern Field-

Sheet No. II,

Northern Field 2
,

Sheet No. Ill,

Northern Field-

Sheet No. IV,

Northern Field 2
,

SHEKis Nos. I, II ft III,

Soitiikkn Field 1

,

contains sections at Maltby, Forty

Fort, Harry E, Bl ack Diamond,

East Boston, Kingston, Mill Hol-

low, Plymouth, Boston, &cf col-

lieries, Price £0 11

contains sections at Plymouth,

Lance, Gaylord, Dodson, Wana-
mie, Alden, Avondale, Chaun-

cey, Nottingham, Susquehanna

Nos. 1 and 2, Hanover, Warrior

Run, Ac, collieries, . . . Price $0 11

contains 79 sections at collieries L.

C. and Nav. Co., between Mauch
Chunk and Tamaqua, (See foot-note, page 4.)

Other Anthracite sheets are in the hands of the State Printer and will soon

be printed.
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The sale of the reports is conducted in accordance with the provisions of

Section 10 of the Act of the 14th day of May, 1874, which directs that copies of

the Reports, whh all maps and supplements, shall be furnished at cost ofpub-
lication to all ajiphcants for them.

All the printed volumes and maps in stock have been transferred by the

Board of Commissioners to the Department of Internal Affairs, where the

(
sales thereof will hereafter be conducted.

Communications relating to the work of the Survey should be addressed to

J. P. Lesley, State Geologist, No. 1003 Clinton street, Philadelphia, and those

intended for the Board of Commissioners to William A. Ingham, Secretary,

No. 907 Walnut street, Philadelphia.

For instructions for purchase of single sheets of the Anthracite Survey, see

page 9.

All letters and orders concerning the purchase of Reports and remittances

for the same, should be addressed to

J. SIMPSON AFRICA,
Secretary of Internal Affairs

Harmsburg, Pa.

March 1, 1885.
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